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Progress in Motor Development and Application—Editorial. . 


A tribute to those pioneers responsible for development and application 
of electric power—as traced in the special feature of this issue. 


Early History of Electric Motors 


Pictorial record of the first crude electromagnetic machines, the con- 
ception of the modern dynamo and development of the a-c motor. 


Early types of d-c and a-c motors and a review of some of their first 
applications in transportation and mill drives. 


Some of the first applications of motors as built-in units in machine 
tools and domestic appliances, and later design improvements. 


Judges Announced for the 11th ANNUAL ELECTRICAL MANU- 
FACTURING PRODUCT DESIGN AWARDS COMPETITION .. 


Designing a Knife Sharpener 
A. J. McMaster, W. H. Kitto and K. Burian tell how this new product 
was designed to meet operating and cost requirements, and 


Joseph Palma, Jr., tells how appearance design objectives were met in 
collaboration with the engineers to make the product a success. 


Variable Frequency Power Supply 


E. B. Steinberg discusses the design and performance of a single-phase 
parallel inverter adjustable for frequencies from 60 to 5000 cycles. 


Powder Metallurgy—A Designer’s Viewpoint 


J. L. Bonnano uses three case histories to emphasize its advantages. 


Solderless-Type Wire Terminals 


T. C. Freedom discusses the twelve basic considerations that determine 
which type of terminal to select for lowest assembled cost. 


Machine Tool Control Circuits 


L. Hesse shows how electrical control elements can be combined with 
air and hydraulic circuits to simplify design and increase functions. 


Design Trends and Transients 


Short articles presenting new developments, ideas and information on: 
wire coating tester, germanium, corrosion in sealed relays, plastics 
for vacuum cleaner handles, voltage standards and 12 other subjects. 


Industrial Horizon 6 News of the Industry 


Today’s Product Designs 96 Book Reviews 
New Materials and Parts 130 


Literature for the Asking 155 


Guide to Buying 
Advertising Index 
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INDUSTRIAL 
HORIZON 


Nonferrous metals join pa- 
rade toward reduced prices as 
lead and zine are sharply re- 
duced. Copper, too, is capitulat- 
ing. Overall industry indications 
continue to point to a slow re- 
versal from year-end declines 
and an eventual leveling off. 


ALL it a recession, depression, 
deflation, disinflation, or may- 
be just simple economic regurgita- 
tion. “You pays your money and you 
takes your choice.” But even if the 
economists cannot agree on the $64 
term the fact remains that the peak 
of inflation has definitely passed and 
prices for raw materials and end 
products aré on the downward path. 
It would be almost disastrous, 
however, to take it for granted that 
prices are in a state of rout; or that 
the demand has irrevocably fallen 
off. Essentially what has happened 
is that the buyer has grown cautious. 
He is weighing the disposal of his 
dollar. But he has the dollar, and 
he has the desire and frequently the 
need for buying. Sooner or later, 
and sooner than most expect, a fine 
balance between buyer and supplier 
will come into play. The user of 
copper, for example, doesn’t want to 
pay 2314¢ per lb for the refined 
metal; he isn’t much tempted by a 
reduction to 211¢; he will pare his 
inventory down from day to day 
waiting for still lower price. But the 
forces of economy grind their own 
particular mill; and unless the copper 
consumer wants to stay out of busi- 
ness he'll have to enter the market 
and pay the ruling price. It may 
drop to 20¢; it may be 18¢. What- 
ever it is, it will represent a sound 
balance of economic conditions. And 
so on down the line of other basic 
materials and components. 
To the product designer, the buy- 
ers’ market in components and ma- 


Headpiece shows multiple spindle screw 


machines at a Burroughs Adding Machine 
Company plant. 
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terials is a challenge and an oppor- 
tunity; not a calamity. No longer 
is there any excuse to forego a new 
design, or skip a needed re-design, 
because steel is unavailable, or cop- 
per is too expensive, or a particular 
component just can’t be had. With 
the supply of basic components and 
materials wide open, with many new 
components and materials of im- 
proved characteristics becoming 
available under the stimulus of com- 
petitive ingenuity, the product de- 
signer has every opportunity to place 
on the market better, more economi- 
cal, more competitive products. 


Lead was the biggest casualty 
in nonferrous metals. From a post- 
war high of 2114¢ per lb, under the 
impact of successive cuts the price 
skidded to 15¢ (as of April 20). But 
this was not entirely unexpected. At 
211%4¢ per lb lead was historically 
out of line with 2314¢ for copper. 
Moreover, it was supported by an 
extremely strong postwar demand. 
Present indications, however, point 


MONTHLY SCOREBOARD 
TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 
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WARM AIR FURNACES @ 








REFRIGERATORS 





RANGES, OVER 21/ KW 
CLOTHES WASHERS (STANDARD) 





VACUUM CLEANERS 





TOASTERS (AUTOMATIC) 








WATER HEATERS 
FARM AND HOME FREEZERS 


7’ SUGHTLY UP Ng SLIGHTLY DOWN 


Note: Compiled from available industry and government sources by 
the Market Research Department of ELECTRICAL MANUFACTURING 


4 Comparison is for Jan. 1949 as against Dec. 1948 and 
Jan. 1949 as against Jan. 1948 
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to a stabilized market at about 15¢ 
per lb. Primary reason for this ig 
the recent government purchasing of 
substantial quantities for stockpiling 
purposes. 


Zine, too, hit the toboggan 
path with the current price of 13¢ 
representing a slash of 444¢ belowy 
the postwar high. Current positio 
is rather weak; most buyers are ex 
pecting additional price declines. 


Copper is in a firmer position 
than the lead and zinc. Officially, 
producers at this writing are main 
taining the 2314¢ price, which is the 
postwar high. Smelters, however, 
have already cut the price to 214% 
and 20¢; and no one is paying more, 
Trade sources feel that the market 
is bound to slip off a few cents, prob- 
ably reaching a level between 18¢ 
and 20¢. Scrap dealers have set 
their price at 17-18¢ thus anticipating 
a lower market for primary materi 
as a certainty. 

Recent action of big brass mills in 
reducing prices for brass and copper 
alloy products on the basis of a 
20¢-per-lb cost for copper is @ 
straw in the wind and indicates that 
the primary producers will undoubt 
edly cut their price to this level mo- 
mentarily. 


Two stabilizing elements have 
to be considered in respect to nom 
ferrous metals: (1) Stockpiling pur 
chases by the government, as already 
noted. Some purchases of lead have 
been recently made, but large-scale 
buying of all the metals at present 
waits on congressional approval for 
new appropriations. There is n0 
question but that such purchases will 
act as a stabilizing force on the 
market; just the reverse of the im 
flationary effects of last year’s stock 
piling purchases. (2) Purchases for 
shipment to Europe by the Economic 
Cooperation Administration. — Still 
another brake on continued declines 
in metals is the factor of relatively 
high labor and production costs, # 
compared to prewar levels. 


It might be noted that Europeal 
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Midget EVER-LOK 


FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS 


10 AMPERES, 250 VOLTS — 15 AMPERES, 125 VOLTS — A.C. OR D.C. 


Available in various combinations to meet specific requirements. 


Male plug interior in steel enclosure, 
cadmium plated finish. Complete with 
sponge rubber dust-tight bushing and 
cable grip. Maximum cable diameter 
Yo inch. Appr. net weight !/, Ib. 


Female connector interior in steel en- 
closure, cadmium plated finish. Com- 
plete with sponge rubber dust-tight 
bushing and cable grip. Maximum 
cable diameter '/2 inch. Appr. net 
weight '/, Ib. 


Single receptacle complete with heavy 
gage steel cover with gasketed flap, 
cadmium plated finish. Fits types FS 
and FD conduit boxes. Appr. net 
weight |/. Ib. 


Single receptacle complete with heavy 
gage steel cover without flap, cad- 
mium plated finish. Fits types FS and 
FD conduit boxes. Appr. net weight 


¥% Ib. 


Duplex receptacle complete with 
heavy gage steel cover with gasketed 
flaps, cadmium plated finish. Fits 
types FS and FD conduit boxes. Appr. 
net weight 5% lb. 


Duplex receptacle complete with 
heavy gage steel cover without flaps, 
cadmium plated finish. Fits types FS 
and FD conduit boxes. Appr. net 
weight !/5 lb. 


Duplex receptacle complete with 
heavy gage steel cover with gasketed 
flaps, cadmium plated finish, and type 
FS single gang cast iron conduit box. 
Appr. net weight 35% Ibs. 


Duplex receptacle complete with .060 
inch brass flush plate without flaps, 
brush brass finish. Fits standard 4 
inch outlet boxes with raised covers. 
Appr. net weight '/ Ib. 


Single male receptacle interior in 
flanged steel casing, cadmium plated 
finish. Appr. net weight !/ Ib. 


Single receptacle complete with .060 
inch brass flush plate without flap, 
brush brass finish, Fits standard 4 
inch outlet boxes with raised covers, 
or single gang switch boxes having 2 
inch minimum depth. Appr. net weight 
¥% Ib. 


Single receptacle complete with cast 
aluminum conduit fitting and cover 
with gasketed flap, corrosion resisting 
finish. Tapped for '/2 inch conduit, 
one way only. Appr. net weight 5% Ib. 


Write for new,12-page Catalog EL49- 12 
Sold through Electrical Wholesalers 
SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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RUSSELL & STOLL COMPANY, INC. 


Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 


Monthly Index of Machine Tool Shipments* 


(National Machine Tool Builders’ Association) 


Month 1946 

105.9 

94.2 

95.2 1 

99.0 

94.2 

99.8 

78.3 

92.5 

87.5 

99.9 

90.4 

95.2 


Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


Total volume | $327,000,000 


* Average shipments of 1945-46-47 were $344 million. 


countries are rapidly improving their 
industrial output and this brings 
along with it an increasing demand 
for metals. Unless these countries 
find it possible to develop their own 
resources, there is a fair possibility 
that the world supply-demand posi- 
tion in some of the metals may again 
approach tightness. 

According to a statement by Evan 
Just, Director, Strategic Materials 
Division, ECA, it is estimated that 
the industrial consumption of partici- 
pating ECA countries is expected to 
expand from 1948-49 to 1952-53 as 
follows: Copper, 33 per cent and 
lead, 24 per cent. On a long-range 
basis, it is thus apparent that an in- 
crease in world production of basic 
nonferrous materials is a serious 
necessity if we are not again ap- 
proaching a condition of stringency. 
Much study is being devoted to this 
problem and indications of certain 
valuable sources are already in evi- 
dence. In regard to foreign sources 
of copper, it is expected that North- 
ern Rhodesia will probably provide 
an expanded output of some 100,000 
tons annually. The Belgian Congo 
is said to have a still larger expansion 
potential. In the United States, new 
projects now under way at Butte, 
Mont., and San Manuel, Ariz., may 
lead to increased output by 1950-51. 
It is estimated that by 1952-53, the 
total world output may reach some 
2,700,000 tons, as against world out- 
put last year of approximately 
2,470,000 tons. 


Production-wise, primary cop- 


per output in March rose to 78,355 
tons as against 58,751 tons in Feb- 


1947 


91.7 
92.4 
00.4 
93.3 
89.2 
84.1 


65.2 
03.6 


77.0 
94.8 
84.7 
98.4 


$300,000,000 


1948 
75.3 
87.1 
83.6 
82.0 
82.6 
94.4 
62.4 
69.8 
84.7 
80.4 
76.2 
96.9 


$285,000,000 


This base is used as 100. 


ruary (corrected). Refined output 
moved up to 88,165 tons from 80,275 
tons. Deliveries to customers were 
substantially higher to the extent of 
113,972 tons compared with 98,611 
in February. World output (includ- 
ing the United States) was also 
higher. Primary production reached 
197,755 tons against 164,926 (cor- 
rected) in February. Movement to 
consumers reached 196,727 tons com- 
pared with 172,938 tons (corrected). 


Aluminum prospects are held to 
be optimistic by major producers. 
Reynolds Metals in its annual report 
says that orders for 1949 (at time 
of compiling the report) were run- 
ning higher than for the comparable 
months of 1948. Primary produc- 
tion is running at a good clip, with 
February accounting for 99,497,123 
lb, as against 106,713,229 lb in 
January. Allowing for the shorter 
month, February output was actually 
somewhat higher on a daily basis. 


Steel—so recently in the 
“tight”? category—is now relative- 
ly abundant. Steel mills are actually 
out pushing for business. Produc- 
tion, however, is still running high. 
It established a record level of 101.2 
per cent of rated capacity during 
February and had fallen off only sev- 
eral points since then. Reflection of 
the steel position is the almost chaotic 
situation in iron and steel scrap. 
Prices have slumped drastically, al- 
most 50 per cent since the first of 
the year. Steel mills are holding off 
purchases waiting for still lower 
prices. Increased imports from Ger- 
many and elsewhere are further fac- 
tors in softening the market. Janu- 


ary and February shipments fron 
Germany totaled 150,000 and 143, 
000 tons, respectively. It is integ 
esting to note that the debacle 

scrap took place despite near-capaci 
steel mill production thus indicatiy 
pretty large mill inventories. O 
viously under these conditions ¢ 
Department of Commerce has deci 
ed to terminate its iron and ste 
heavy scrap campaign as of May 

Price declines in steel products ag 
of course to be expected. Alleghe 
Ludlum has already announced 


slash of $2.00 per 100 Ib on Grade 


“C” transformer silicon sheet steel, 


Basic ingredients for paints 
and finishes have been cut right 
down the line. These include lead 
and zinc pigments; a number of dry- 
ing oils such as soybean, linseed ané 
tung (chinawood) : turpen- 
tine; glycerine: and certain of the 
synthetic resins used in the paint and 
varnish industry, such as the alkyds 
All this points to an industry-wide re. 
duction in the cost of paints, var- 
nishes, lacquers and enamels. 

Paint and varnish sales have held 
up reasonably well. February sale 
(industrial only) totaled 26,133,454 
lb as against 27,950,094 in January. 
The decline from February 194, 
was more severe, a drop of 4,025,500 
lb. In plastics, prices have been re 
duced on polystyrenes, thus meeting 
the competition of previously an 
nounced reductions on the cellulosies 
and _ phenolics. 


rosin; 


Other price adjustments have run 
the gamut of manufactured goods 
Here are some recent highlights: 
General Electric marked down by 3 
to 14 per cent certain “definite-pur 
pose” fractional-horsepower motors, 
including sump - pump, oil - burner, 
belt-drive fan, and jet-pump type. 
The company said that these reduc 
tions were made possible through 
cost savings resulting from standard: 
ization. It was emphasized that the 
reductions do not apply to the ger 
eral line of fractional-horsepowet 
motors. Other products on which 
reductions were recently announced 
range from television tubes, circuil 
breakers and storage batteries 
diesel-electric engines. Price revi 
sions on radio receivers and appl: 
ances are, of course, now taken fot 
granted. But it is significant to nol 
that industry leaders feel these prict 
reductions are basically healthy and 
in the main represent a return 
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OOO Se 
THis STAMINA STORY 


How ELECTRO DYNAMIC | 
met a tough 
challenge with 
superior WINDINGS 






TOTALLY ENCLOSED 
(Fan Cooled) 


For use in dirt-laden atmospheres, especially where the 
installation requires a motor of compact dimensions. 


Fifty years ago, when the Electric Boat Company se? 
out to be the world’s largest builder of submarines, it 
determined also to produce the world’s toughest electric 
motors (because motor failure on a submarine could 
mean death to the entire crew). Therefore, in 1899, 
Electric Boat acquired the Electro Dynamic Company 
to develop and build these extra-reliable motors. 

The tremendous increase in the cruising range of the 
submarine, from a few hundred to many thousands of 
miles, presented a terrific challenge to its electric 
motors. As a result, Electro Dynamic windings—“the 
heart of the motor”—had to be toughened beyond any- 
thing previously conceived, to withstand additional 


DRIP-PROOF MOTORS 


For use under ordinary conditions not 
requiring protection from splashing 
liquids or dirt-laden atmosphere. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


Industry is learning what marine engineers have known since 1880 


TOTALLY ENCLOSED 
(Non-Ventilated) 
‘For use in exceptionally dirty 
atmospheres, particularly when 
metallic dust is present. 


gruelling months of sustained performance. So well did 
Electro Dynamic meet this challenge that, in addition 
to submarines, its stout-hearted motors have been in- 
stalled on over 50% of all American merchant ships 
built since the war. 

That is the story behind the new ELECTRO 
DYNAMIC industrial motors. Today, the same E.D. 
craftsmen that achieved greater stamina in marine 
motors are putting extra care and superior materials 
into the Electro Dynamic industrial line. Never before 
have motors of such high quality been offered at com- 
petitive prices! Write for illustrated literature today. 





SPLASH PROOF 


For installation where the motor 
is subjected to splashing liquids or 
hosing down for cleaning. 







ELECTRO 
DYNAMIC 











ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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competitive reality. To quote NAM 
President Wallace F. Bennett, Amer- 
ican economy “is just moving back 
to normal” and is “rediscovering 
competition.” 

Here are some highlights on fac- 
tory shipment figures for some elec- 
trically operated products: 


In the machine tool field, the 
index of shipments rose in February 
to 70.4 as against 68.8 in January. 
Comparison with the indexes for 
same periods in 1946-47-48 (see 
p. 8) reflects the sharp drop in post- 
war business. Aside from the re- 
placement needs of the domestic in- 
dustry, especially for industrial re- 
mobilization, the machine tool build- 
ers look to Europe for new business. 
European economy has moved for- 
ward at a smart clip; in some coun- 
tries, Belgium and Holland, for ex- 
ample, production now exceeds pre- 
war levels. The need for new ma- 
chine tools seems to be pretty well 
indicated if the forward movement 
is to be maintained. France, in par- 
ticular, is said to be faced by a wide- 


spread obsolescence in machine tools. 


Resistance welding equipment 
is showing up well in respect to new 
orders placed. Monthly index pro- 
vided by the Resistance Welders Man- 
ufacturers Association gives a figure 
of 294 for February as against 186 
in January. The base is taken as 
1939-41 = 100. Shipments, how- 
ever, are somewhat off, with the in- 
dex figure 259 in February against 
298 in January. In February 1948, 
the new orders index stood at 302, 
while the shipment index was at 404. 
The highs for 1948 were 386 in De- 
cember and 427 in October, respec- 
tively. 


Electrically operated vending 
machines continue to offer new 
fields for design developments. Here’s 
a summary of some interesting sta- 
tistical data received from manufac- 
turers. Close to 1000 coin-operated 
ice cream vending machines were 
produced in the United States during 
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RADIO RECEIVING TUBES, INCLUDING T-V 
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Note Compiled trom industry and government sources by the 
Market Research Department of ELECTRICAL MANUFACTURING 
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@ Comparison is for March against February 


b NEMA monthly index of domestic dollar sales billed Components 
of index are: laminated products, manutactured eleetrical mica 
special dry process electrical porcelain. varnished fabric and 
paper; vulcanized fibre 


© Average reported production during Mch. 1949 as against 
Feb. 1949 and Mch. 1949 as against Mch. 1948 


1948. The total number of such 
machines now in use is approximate- 
ly 4000. Soft-drink vending ma- 
chines constitute another important 
item. Approximately 150,000 bottle- 
vending machines were manufactured 
during last year and about 4000 cup- 
vending machines. It is estimated 
that the total number of such ma- 
chines in use at present are 275,000 
and 12,000 respectively. 
Manufacturers of electric coin-op- 
erated phonographs turned out 40,- 
000 machines last year. Some 400,- 
000 are in use today throughout the 
nation. Coin-operated radio receiv- 
ers are growing in acceptance with 
«9,000 sets now in use. Coin-oper- 
ated television receivers are in the 
offing. Electric home laundries have 
been big business for quite some 
time. Recent industry source esti- 
mates that such laundries are at pres- 
ent responsible for a net nationwide 
intake of more than $150,000,000 
from the home user. This includes 


$100,000,000 from the retail store 
type of home laundry and $50,000 


from apartment house installations, 


Appliance factory sales present 
a mixed picture. Sales of standard. 
size household vacuum cleaners in 
March rose to 309,897 units from 
241,267 in February—a 28.4-per cent 
increase. But they were down by 
12.7 per cent from the 355,415 units 
sold in March 1948. February sales 
billed of electric ranges, over 2% 
kw, totaled 88,333 units, a sharp dip 
from 109,919 in January. Sales of F 
electric household refrigerators ag. 
gregated 348,539 in February, down 
from the 396,329 billed in January. 
(Source for ranges and refrigerators, 
NEMA reporting members.) 


Factory shipments of televi- 
sion receivers maintained a good 
pace in February, with 118,938 sets 
against 121,238 in January, the slight 
drop being accounted for by _ the 
shorter month. In February last 
year the shipments were only 35,889 
sets. Shipments of all sets (radio 
and TV) in February, however, dip- 
ped to 716,538 units from 830,871 
in January and were way down from 
the 1,379,605 in February 1948. 
Drop in radio set output casts its 
shadow on the production of radio 
receiving tubes. In February this 
business fell off by 4.4 million tubes 
under sales for the same month a 
year ago. Based on RMA-member- 
ship reports, February sales of radio 
tubes totaled 12,643,788 as against 
17,097,461 a year ago. January 
1949 sales were 13,508,906. 


Miscellany— 

Gearing sales for February dipped 
by 11.97 per cent from January. 
AGMA February index stood at 
282.3. . . . Eureka Williams Corp. 
officials forecast 20-per cent sales rise 
in oil heater sales this year. . . . Table 
model television cabinets are seen a 
new outlet for plastics business, ac 
cording to G-E Plastics Division. . .- 
Ten per cent of the domestic outpul 
of anti-friction bearings are now go 
ing into the export field. 


Among feature articles scheduled to 


appear in coming issues @ High-impact tests Molded Thermosetting Plastics. 
Design of Electric Hoists ¢ Test program high-temperature Bearings and Lu- 


bricants @ A review of Electrically Operated Valves. 
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Editorial 


OME historical data brought to light 

last year at the 40th anniversary of 
the founding of the American Association 
of Electric Motor Manufacturers (one of 
NEMA’s predecessors) suggested that this 
was a good time to review the early 
history of motor development and 
some of the first attempts to apply motors. 
Often a study of what the pioneers were 
able to accomplish in the absence of ac- 
cumulated experience is an inspiration to 
those upon whom falls the burden of car- 
rying on. 

So in this issue of ELECTRICAL 
MANUFACTURING is presented a pic- 
torial parade of motors and their first 
applications to tasks that seem only too 
obvious today. Specifically, the objectives 
of this graphical presentation are mani- 
fold: To honor the pioneers; to point out 
the blind alleys that were followed for 
over 40 years before the first really prac- 
tical motor appeared; to trace the tech- 
nical origin of basic modern types; to spot 
the earliest successful applications to 
major classes of machinery and home 
appliances; and, lastly, to trace the pro- 
gressive improvement in basic motor types 
in the last 50 years. 

Between 1820 and 1831, the funda- 
mental theory on which motor design is 
based was laid down by men whose names 
now symbolize electrical units. First pat- 
ent for an electric motor was issued in 
1837, but over 40 years were to pass 
before a really practical type appeared. 
That was a scant 65 years ago. Edison’s 
work with lighting dynamos and his 
experiments with electric locomotives laid 


the groundwork for the first commercially 
successful motor, designed by Sprague. 
In turn, Edison built upon the work of 
Europeans like Pacinotti, Gramme and 
Siemens. 


To Edison also should be given credit 
for developing central station power, with- 
out which the motor could never have 
gone very far. To Tesla and Thomson 
goes credit for creating basic a-c motor 
types, which led to the squirrel cage 
induction motor, the workhorse of indus- 
try, and the single-phase motor for use in 
home appliances. 


As soon as a practical motor was avail- 
able, jobs were immediately found for 
it. Machines driven by steam power from 
lineshafting were converted to electric 
drives and built-in motor applications 
quickly followed. In a few years every 
major motor application had been en- 
visioned, although it was some time be- 
fore such applications became accepted 
generally. 


Despite what has been accomplished to 
date, the electric motor is far from being 
in a static state. The history of improve- 
ments in motor performance since the 
basic types were invented over 50 years 
ago is proof of that. Much yet remains 
to be done on motor standardization, 
without ruling out developments of radi- 
cally new types. Much can be done on 
motor application, particularly in replac- 
ing complicated mechanical systems with 
multi-motored drives. Much of the his- 
tory of the electric motor and its applica- 
tion to products has yet to be written. 
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istory of fJovelopment and Application of the 
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A #fictorial fribute to the Pioneer Motor Designers 


models used to demon- 
strate motor action of current-car- of electromagnetism; 2—first crude electromag- 


rying wire in presence of a magnetic netic machines; 3—conception of modern dynamo and its 
Misth. | Gn TEED, Cursted ‘hed caleted reversibility as a motor, and 4—development of a-c types. 
electricity to magnetism by influence ; . . 
of current flow on a magnetic com- Period 1 was pure science. Period 2 was marked by bat- 
pass needle. Faraday’s lines-of-force tery power, a decided deterrent to useful work. Period 3 
theory is still a most useful con- saw the development of the central station dynamo as a 
—— aa el power source for motors; also the conversion of dynamos 
ELECTRICAL MANUFACTURING. to motors. Period 4 marked the beginning of large appli- 
Jan. 1948, p. 109; March, p. 114; cation growth since it led to the development of the 
June, p. 102; Sept., p. 89, and De- squirrel cage induction motor. 
cember, 1948, p. 196.) Oersted, Ampere and Faraday laid the groundwork of 
electric motor theory. In July 1820 the Danish scientist, 
H. C. Oersted, related electricity (galvanism) and mag- 
netism by noting that a compass needle takes a position 
crosswise to a wire carrying a current. Shortly afterward, 
Andre-Marie Ampere laid down laws governing mutual at- 
traction and repulsion of parallel wires carrying current 
In 1831, Michael Faraday demonstrated the tendency of a 


eo OTOR development may be divided into four 
ft F . 
1831 a erent M major periods: 1—Establishment of basic theory 


1831 Prof. Joseph Henry's electromagnetic engine, a “philosoph- 

ical toy”, did no useful work but was the first electric 
motor. Armature oscillated when coil leads alternately dipped into 
mercury cups connected to wet batteries, not shown. 


1837 First U. S. patent (No. 132) on an electric mo- 

tor was issued to Thomas Davenport of Brandon, 
Vt., on Feb. 25, 1837. Circular railway model shown with 
battery is now in Smithsonian Institution. This motor has 
two straight electromagnets, one an armature revolving in a 
horizontal plane, the other a stationary field connected in 
parallel. Davenport was not successful in commercializing 
his invention, although recognized as epochmaking. 


One of several types of reciprocating elec- 
tromagnetic engines developed by Dr. 185 4 
Charles G. Page. This model was patented in’ 1854 
(No. 10,480). In larger sizes these machines developed 
over 10-hp and were applied to a locomotive in 1851. 
Between 1837 and 1870 when the dynamo electric ma- 
chine began to take its modern form, 16 patents on 
magnetic engines were taken out by American inven- 
tors. Abroad, the first electromagnetic machine was 
built in 1838 by Prof. Moritz-Herman De Jacobi (Rus- 
sian) to propel a boat on the Volga. 
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Although its roots go back over 125 years, the _ 
practical electric motor is hardly 70 years old; * 


most applications were conceived before 1900. 


first Attempts to Apply Motors 


wire carrying current to cut “lines of magnetic force” 
created by a permanent magnet. It was 40 years before 
this theory was put to work in the counterpart of the mod- 
ern dynamo-motor. Early motors operated purely on the 
attraction and repulsion of electromagnets. 

Pacinotti, Siemens and Gramme, all Europeans, with the 
added touch of Edison, created the basis of the modern d-c 
dynamo and its motor counterpart. Dr. Antonio Pacinotti 
of Florence, Italy, in 1860, invented a ring method of arm- 
ature winding and the modern commutator. Zenobie Theo- 
pile Gramme, a Belgian, later adapted Pacinotti’s idea and 
developed a practical dynamo-electric machine, also dem- 
onstrated the reversibility of the dynamo as a motor. Wer- 
ner von Siemens in Germany and his engineer, F. von Hef- 
ner Alteneck, invented the drum armature with its coils 
connected in orderly sequence. Thomas A. Edison, using 
good magnetic materials, and Siemens drum armature, in 
1880 brought out a highly efficient compound-wound gen- 
erator and motor. Frank J. Sprague, onetime Edison asso- 
ciate, developed the first real commercial motor. 


1870 


Gramme’s ring- 
armature generator, 
covered by British 
patent No. 1668 in 
1870, was widely 
copied in this coun- 
try in generators 
built as late as 
1902. It was pat- 
terned after the 
shuttle wire arma- 
ture of Siemens 
(1856) and Paci- 


notti’s commutator. 
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1860 Pacinotti machine a forerunner of modern motor de- 
sign. Armature consisted of an iron ring with 16 teeth 
between which coils were wound, separated by triangular wood 
spacers. Coils ends were brought out to commutator made of 
16 brass pieces fastened to a wood spool. 

Model of Siemens (AIl- 

teneck) drum or shut- 1872 
tle wound armature that was used 
in early Edison dynamos and mo- 


tors. Wide air gaps resulted from 
winding wire directly on drum. 


1 88s 4 The Sprague motor was the first practical stationary 
apparatus designed specifically to convert electricity 
into mechanical energy, instead of being a converted dynamo. 
This self-regulating d-c motor had shunt winding and differen- 
tial series coil; maintained constant speed on constant voltage. 
1882 Central station power is what made the application of 
motors practical in the home and in industry. Edison’s 
Pearl Street Station in New York was put into operation on Sept. 4, 


1882. The dynamo shown was rated at 1200 16-candlepower lamps. 
It was two years before the first motor was connected to the line. 
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1876 Small plating dynamo designed by Edward 

Weston and built by Roberts & Hovel, 
Newark, N. J., for Condit Hanson & Van Winkle Com- 
pany. Rated 20 amp, 4 volts. Three-part copper leaf. 
brushes. To prevent field reversal through -plating- 
tank battery action, belt-driven mercury cup contact 
at right breaks circuit when generator is stopped. 
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1887 Elihu Thomson’s self-starting 
repulsion motor (patent No. 


363,185) whose fundamental 2-pole form 
is shown at A, is based on principle indi- 
cated at B where coil $ connected to an 
a-c supply exerts a “repelling” effect on 
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1885 Motor designed and built 
by Charles F. Brush in 
1885 was patterned after his dynamo. 
Had a Pacinotti ring armature with 
two axial air gaps and used a flyball 


1892 First 
motors 
made by the Edi- 
son General Elec- 
tric Co. were al- 
most identical 
with the Edison 
bi-polar dynamo 
operated as a 
motor. Produced 
in sizes from %4 
to 150 hp, they 
had automatic 
starting rheostats 
and self-oiling 
bearings. 


governor to shift brush positions to 
compensate for changes of speed and 
load. Variations of the Brush dynamo 
were made by General Electric for 
many years. 


} 


1878 This early high tension dynamo, made by Prof. Elihu 

Thomson, was a forerunner of polyphase a-c machines 
since it had both a-c and d-c characteristics. Its three-phase 
ring winding on armature would generate a-c when picked up by 
collector rings, but a-c patent claims were disallowed. 


closed coil C. At A, coil C has its two 
ends shorted through shunt around com- 
mutator a. A clearer diagrammatic repre- 
sentation of the motor is given at C 
where S is the stator winding. The prac- 
tical form is illustrated at D. 
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Sketch at right shows Nikola Tesla’s 
earliest conception of a polyphase in- 
duction motor in which he introduced 
idea of rotating magnetic field. Field 
was a ring of laminated steel disks 
with four coils supplied from 2-phase 
generator through four wires. Coils 
were connected so as to produce N 
and § poles on opposite sides of ring. 
Drum armature was provided with two 


closed coils at right angles, 1888 


with or without external 
connections (squirrel cage design). 
Tesla patented several types of single- 
phase motors. One produced a differ- 
ence of phase in the field windings 
by introducing a resistance in one 
circuit and an inductance coil in the 
other. He also patented a motor with 
condenser in armature circuit. 


1892 Early form of 8-pole wound-rotor Tesla 

motor with leads brought out through hol- 
low shaft to slip rings. This model is from the West- 
inghouse historical collection now in the Edison Insti- 
tute, Dearborn, Mich. 


J 


1901 One of original 1-hp single-phase capa- 
citor motors built in 1901 by Charles P. 
Steinmetz of General Electric. It weighed 260 Ib. 
and capacitor, or compensator at right, 85 Ib. A mod- 
ern 1-hp single-phase motor with built-in capacitor 
weighs about 70 Ib. Although a few of these motors 
were built in 1901, the idea remained commercially 
dormant for nearly 30 years. Then a number of 
AIEE papers reawakened interest in this important 
current type. For modern forms, see page 89. 
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189 Earliest commercial Tesla 

type motor developed by 
Westinghouse engineers is pictured 
above. Introduced about 1895, this 
two-phase 200-volt wound-rotor ma- 


chine had resistances attached to ends 
of each stator bar. Manually oper- 
ated multiple-contact (32) rotary rig 
was used to short resistances when 
motor attained full operating speed. 


189 5 Patent drawing (No. 534,151) of shaded-pole single-phase a-c motor 
issued to Robert H. Hassler in 1895 and assigned to Westinghouse. 
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Siemens & Halske built the first 
practical electric locomotive. Used 


3-hp 150-volt series-wound dynamo, powered 


through third rail. 


Motor used for Edison's experi- 
mental locomotive at Menlo Park 1880 
was based on high efficiency shunt-wound 
dynamo with low resistance armature and 


high resistance field. 


1887 Truck of first Sprague trol- 


Prangportation 


R. Werner von Siemens of 
Siemens & Halske, Berlin, 

was the first to successfully apply 
a motor in electric traction. In 
1879 he demonstrated a 3-hp loco- 
motive pulling a string of cars 
around a small oval track. A 
year later Edison built an experi- 
mental railway at Menlo Park and 
although his locomotive never was 
commercialized, it represented a 
real advance in motor design. The 
next few years saw street railways 
spring up all over the country. 


ley. It used a 7¥2-hp 1200- 
rpm d-c motor of consequent-pole type 
with drum-wound armature and com- 
mutators at each end. Operated at 400 
volts, with 12:1 double reduction 
through rawhide pinions. Ends of motor 
frame were pivoted on axel. 


The one installed in 1887 by 
Frank J. Sprague in Richmond, 
Va., was the first extensive trolley 
system, although others had pre- 
ceded him, notably Leo Daft, E. M. 
Bentley & W. H. Knight, Charles 
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J. Van Depoele and J. C. Henry. 

Siemens is also credited with 
the building of the first elevator 
(1880). The driving motor was 
mounted under the car. Several 
freight elevators were powered by 
Sprague motors in 1887. First 
commercially successful elevator 
was the Otis worm geared ma- 
chine introduced in 1889. First 
automatic a-c elevator was built 
by Sprague in 1899. The first elec- 
tric escalator was built by Otis in 
1900. 

It was not until 1907 that the 
first application of turbine-electric 
drives was made to two fireboats 
by the Manitowoc Dry Dock Co 
Within a few years such drives 
were applied to naval vessels. 


An early Otis electric elevator installation. Like prede- 
cessor hydraulic types, it was operated by a hand-rope 1890 
J in the car. Drive was by worm gear from a motor made by Rudolph 
/ Eickemeyer. Multivoltage speed control by Ward-Leonard system 
came two years later, when Otis Electric Company was organized to 

built motors and controls for elevators. 


ZB 


1915 The “New Mexico” was the first all-electric battleship, 

from main drives to galley ranges. Its four 7000-hp 
propulsion motors were supplied from two 15,000-hp turbogenerators. 
Deck winches for naval vessels had been motorized in 1895; gun 
turrets in 1896, using Ward-Leonard system of variable speed con- 
trol (battleship “Brooklyn’’). 
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a 
— successful applica- 

tion of a motor was to a mine 
pump drive in South Wales, Great 
Britain, in 1878. It ran for five 
years before being replaced by a 
Siemens. At the Paris Electrical 
Exposition in 1881 motors were 
shown driving pumps, rock drills, 
elevators, railways, machine tools 
and sewing machines. In the first 
rush to apply motors, many ap- 
plications fizzled. At Sermaize, 
France, in 1879, plowing was done 
by electricity, anticipating the gas- 
oline tractor. In 1883, a battery- 
operated Siemens motor weighing 
121 lb was geared to a screw pro- 
peller for a balloon. Motor driven 
coal cutters and drills were made 
in the United States in 1889 bt 


1895 Motors replaced steam 


engines for driving print- 
ing presses as early as 1883, al- 
though Davenport’s motor drove a 
small press experimentally in 1837. 
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1884 


Sturtevant blower 
driven by a Daft 2- 
hp three-speed d-c 
motor (800-2700 
rpm). Series field 
magnets patterned 
after Siemens, while 
armature is Gramme 
ring type. Speed 
changed by varying 
resistance in the 
field. In 1883 Daft 
motors of 8'4-hp 
were used to run 
elevators, and a 112- 
hp motor of the same 
type drove a 31x46 
Cottrell printing 
press in 1884. 


operated by licensed engineers, the 

steam engine long held sway as a refrigerator 

they were not commercially feasi- compressor drive. Nevertheless, here is a repro- 
; . duction of a small 4-ton “automatic” refrigerating 

ble. Mine hoists were successfully machine driven by a bi-polar d-c motor offered 


motorized in 1888. Cranes were by the De La Vergne Refrigerating Machine Co. 
even earlier applications. 

On this page are shown some 
prototypes of more successful ap- 
plications. 

Sprague motors were applied 
to looms in 1888 but it was not 
until 1894 that textile mills were 
motorized on a large scale, using 
group drives. In that year four- 
teen 65-hp G-E induction motors 
were installed to drive all the ma- 
chinery in the Columbia (S.C.) 
Mills. This represented a big ad- 
vance, as the largest a-c motors 
made up to that time were 10 hp. 


fndustrial Applications & iil frives i808 — ee 


1900 An early dough mixer driven by a 25- 
as 30-hp Bullock d-c “protected” motor 
Today, most looms are individual- with manual starter. Screen protection is typical 


ly motor driven. of period. 


Miehle press is shown with belted 1905 While electric motors had been used in steel 
drive around 1895. By 1897 multi- mills for cranes and table drives in the 90's, 
polar slow-speed d-c motors were the first rolling mill drive was not installed until 1905. 
being built-in by the press builder, Photo shows one of two Westinghouse 1500-hp d-c motors 
with armatures on drive shafts. driving rail mill at Edgar Thomson Steel Works. 
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1 88 S Early metal working planer driven by 

Sprague automatic motor. From an 
early advertisement (1888) of Sprague Electric 
Railway & Motor Co. in “The Electrical World”. 
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- 1890 In 1890 Baldwin Locomotive Works 

motorized its entire erecting shop. 
Steel frames were constructed to support motors, 
such as this 4-kw Gibbs d-c motor seen driving 
a Bement-Miles radial drill. 
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top of frame. 








82 








1896 Early portable drill for countersinking flush rivet holes 

in structural iron. Driven by Bullock Type B d-c motor 
of 5 to 10-hp, with magnetically latched manual starter mounted on 
Coolant tank added weight to worker's thrust. 


tsp applications of motors 
to machine tool drives were 
on a change-over basis. A few 
scattered instances of applications 
of Sprague motors to lathes were 
recorded in the Boston area in 
1886. First instance on record of 
a shop electrically equipped 
throughout was the Baldwin Loco- 
motive Works in Philadelphia in 
1890. Besides four cranes, ma- 
chines equipped with individual 
motor drives included horizontal 
and vertical boring mills, cylinder 
borers, multiple-spindle drills, ra- 
dial drill, 90-in. lathe, three 84-in. 
wheel lathes, four planers, the 
largest with 36 ft table, a shaper 
and three locomotive frame slot- 
ters. Most of the motors were 
Gibbs d-c shunt-wound machines 
rated from 4 to 14 kw. One 20-hp 
U. S. motor drove the biggest 
planer. 

The Westinghouse plant at East 
Pittsburgh was probably the first 
to be driven by polyphase a-c mo- 
tors (Tesla) at the turn of the 
century. General Electric was also 
among the first to adopt individual 
motor drives to machine tools in 
its own shops. 

Published records of designed- 
in motor drives go back to 1896 
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and 1897. These included port- 
able milling machines, drilling 
machines, horizontal boring and 
milling machines and cold saws. 
Some motors were flange mount- 
ed. Motor-driven shapers were 
introduced in the fall of 1898. A 
number of motor-driven lathes 
were illustrated around 1900, in- 
cluding large size gun lathes. A 
gearless motored headstock lathe 
was built in 1901. Motorization 
of individual movements to planer 
table, rail and heads is noted in 
1902. As early as 1899, the grow- 
ing tendency to direct-connected 
motors and machine tools was 
noted, although twenty or more 
years were to pass before such 
practice became general. 
Multi-motored machine tools 
were made almost 50 years ago 
(see Newton cold saw). A giant 
Bement planer, with 60-ft bed, 
built in 1907, had five motors to- 
talling 2074%4-hp, including 100- 
hp main drive motor and 50-hp 
motor driving a slotter on the 
cross rail. Air compressor for 
clutches was driven by separate 
30-hp. motor. Electric planer 
drives using variable voltage con- 
trol systems and reversing motors 
are now well established. 


aa 


1897 Earliest application of motor drive to a 16-in. Gould & 
Eberhardt shaper. Sprague d-c shunt-wound motor was 
geared directly to bull gear. Cone pulley drive machines were made 
up until 1919, single pulley driven machines until about 1940. 
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/2. 1g 1908 Largely because of the power requirements, 
Safar AA? 


heavy duty machinery for railroad shops was 
first group of machine tools to be equipped with indi- 
vidual motor drives by the manufacturer. Typical exam- 
ple is this Niles 80-in. locomotive driving wheel lathe 
driven by a 50-hp, 220-volt d-c, 500-1000 rpm G-E 
motor. Prior to 1908, machines had been built using 
open type motors. 


1900 Newton universal type cold saw cutting-off machine, 

driven by two Westinghouse Type C a-c crane motors 
covered by Tesla, Lamme, Westinghouse and Nolan patents. Drive 
motor 5-17-hp at 1000 rpm; index motor 3-5-hp at 800 rpm. Intro- 
duced in 1897, the Type C- induction motor had a rotating squirrel 
cage secondary and gave high starting torque, with running slip of 
3-4 per cent. It was also the first motor to use an autotransformer 
for starting. 


1906 First attempts of manufacturers to motorize planers led 

to motor geared to jackshaft which was belted to con- 
ventional forward and reverse pulleys. On larger planers, a separate 
motor was added to power rail elevation, and in one of the largest 
machines built by the Bement Works in 1907, five functional drive 
motors were built-in. 


Bridgeford 36-in. geared head engine lathe driven by 20-hp, 715 
rpm a-c motor. Built about 1900. It was not until about 1923 that 
motor headstock drives were applied generally to standard engine 
lathes of 12 in. to 20 in. swing over the ways. 
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1882 First home appliance to be motorized 
was the sewing machine as the above 
print from the Scientific American of 1882 shows. 
“Double induction” motor right was the inventior 
of William W. Griscom of the Electro Dynamic 
Company and was applied to both sewing ma- 
chines and dental drills. Battery operated, this 
efficient little d-c motor took its name from the 
observation that if the field were left open and 
the armature energized, motor would rotate slowly; 
with field shorted, motor would speed up. Gris- 
com surmised that currents of induction developed 
in the shorted field polarized the fixed magnet 
continuously. This 4g-hp motor had an armature 
encased by a cylindrical electromagnet (Siemens 
ring winding), while the field consisted of a soft 
iron cylinder wound with two large ring coils. 


First ceiling fan patented 


1889 in 1889 by Philip Diehl. 


Decorative frame carried grease lubri- 
cated ball thrust bearing which sup- 


1886 


rm) 
Jomastic Appliances 


1884 (Above) Variable-speed sew- 

ing machine motor designed 
by Philip Diehl in 1884 in which speed 
was controlled by varying the air gap. 
Base carries upper core and pole of field 
magnet attached to it, while lower pole 
piece is hinged at rear and is pulled away 


Adaptation of motor drive to wash tub, 
circa 1908 above, using Emerson 40- 


ported fan weight. Speed for 3-ft. hp, 104-115 volt a-c motor. Early 


blades, 200 rpm. Later, in 1895, Diehl 
patented a fan with blades arranged 
inside rotating-ring armature and field 
magnet outside it. 
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Thor washer in 1914 was driven by 
Crocker-Wheeler Ye-hp, 115-volt, 
1720 rpm d-c shunt 
motor, direct connected. 


1914 


from armature by treadle. Armature is 
of the Siemens H-type. At right is a 
variation of Diehl variable air-gap motor, 
only 5 in. high, operated off a battery. 


At left is another early sewing machine driven by a 6-volt battery- 
operated motor made by Curtis, Crocker Wheeler Co. 
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1908 Three years after the first Simplex hand-operated, gas- 

heated ironer was introduced in 1905, a direct motor 
driven ironer with either gas or electric heat was developed. Drive 
was from a Reynolds %-hp, 1725 rpm anti-clockwise motor driving 
through grooved friction pulleys. In 1907 a belt driven model was 
offered that often was connected to the same utility motor used 
to drive the first electric clothes washing machines. 


t 
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1916 What is believed to be the first electric food mixer, 

placed on the market in 1916, was this Reco electric 
kitchen power unit. Driven by a Reynolds Yg-hp, 1750 rpm motor, 
it used the high speed shaft for cutlery grinding wheel, and vertic- 
ally adjustable 92-rpm driving arm for mixing batter or driving con- 
ventional hand-type meat grinder, coffee mill or ice cream freezer. 
Table measures 35 by 10% in. 


Pioneer Kelvinator refrigerator compressor unit used to 
supply brine tank in ice-refrigerator cabinet. Model shown 


1916 


was produced from 1916 through 1920. Coils are cut away to show 
2-cylinder compressor driven by flat belt from '%4-hp repulsion- 


induction motor. In 1924 Kelvinator introduced a self-contained 
unit, with motor-compressor in bottom of cabinet. 
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1908 Original Hoover vacuum cleaner introduced in 1908 and 
the latest Hoover Junior apartment house model brought 
out last fall. First model weighed 40 Ib. and was driven by '-hp 
motor at 1750 rpm, either a split-phase induction motor or a 4-pole 
universal type. Latest model weighs less than 14 lb. The influence 
of the industrial designer is plainly seen in new model. 


1927 First hermetically sealed domestic electric refrig- 
erator unit introduced in 1927, with the familiar 


General Electric monitor top cabinet seen above. Motor was 
Yg-hp and box capacity was 342, 512 and 72 cu. ft. 
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Y 1900 virtually all the basic types of motors had been 
invented. Later developments in motors were largely 
mechanical refinements and improvements in materials. These 
included the substitution of silicon steel for soft iron laminations, 
anti-friction bearings for sleeve bearings; adoption of pressure 
and die cast rotors of aluminum or copper for squirrel cage 
rotors; totally enclosed and explosion proof construction, use of 
new insulating materials including thermoplastic coated magnet 
wire and inorganic insulating materials, also welded steel frames 
in place of cast iron, although the latter is still used. 
1886 Many and strange were the forms of early ; ee ga cen — a —- _ _ Electric 
d-c bipolar motors. This one was made by ower Club, predecessor of the National Electrical Manufacturer s 
the Eddy Electric Mfg. Co. of Windsor, Conn. Eddy also Association. NEMA motor and generator standards now fill a 
made dynamo-electric machines for Mather Electric Co. 217 page book. 


Saty taphare chase abvertinnd an “ihe Ugunt tiisioncy.” In 1886 there were 5000 motors in use, 1000 of them driving 
An upside down version of the Eddy motor was built 


about the same time by Westinghouse. sewing machines. Accompanying table shows installed electric 


45,291,000 hp 
total 


IN AMERICAN INDUSTRY 


Based on installed electric motors 
at full ratings 


L 
@ 
3 
° 
a 
® 
“) 
L 
° 

ee 





1895 This 34-hp Emerson motor is another early single-phase 

repulsion-start, induction run motor (see p. 78) with 

manual brush shifting device. When hand lever was moved to “start”, 

brushes contacted commutator. After motor reached normal speed, G 1900 1905 1910 1915 1920 1925 1940 1946 
moving lever to extreme right cammed brushes off commutator. 


1898 Pole pieces of Stow vari- dically with respect to armature by 1906 Another type of variable-speed d-c motor. 

able-speed shunt-wound means of handwheel and screw. With- In this 10-hp, 150-1200 rpm Reliance motor, 
vided with plunger cores adjusted ra- drawing plunger increased air gap and stepless speed adjustment was obtained by shifting arma- 
d-c motor were made hollow and pro- reluctance and hence speed of rotor. ture axially with respect to center-line of field poles. 
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motor horsepower in industry in 1939, last census year, while 
the chart traces the growth of installed motor horsepower per 
industrial worker. In the average home 11 motors remove 
drudgery of household tasks. In 1948, a total of 844,693 
integral horsepower motors were produced by NEMA member 
companies, plus 13,269,323 fractional-horsepower types. 





Electric Motor Power Installed in Various 
Industry Groups, Driving Production Machinery* 


ELECTRIC MOTORS 

GROUP INDUSTRY AGGREGATE HP. 

1. Food and kindred products 4,652,156 
2. Tobacco manufactures 80,661 
3. Textile-mill products and other fiber manufactures 3,184,229 

4. Apparel and other finished products made from 





fabrics and similar materials 231,806 
5. Lumber and timber basic products 1,709,125 
6. Furniture and finished lumber products 940,288 
7. Paper and allied products : 3,498,419 
8. Printing, publishing, and allied industries ...... 763,903 
9. Chemicals and allied products 2,932,044 
10. Products of petroleum and coal 1,770,365 
11. Rubber products si 983,332 
12. Leather and leather products 418,122 
13. Stone, clay and glass products 2,991,046 
14. Iron and steel and their products, except ma- 

chinery Sieben wae sa ee 

15. Nonferrous metals and their products ......... 1,553,990 
16. Electrical machinery 1,016,877 
17. Machinery (except electrical) ee 2,746,416 
18. Automobiles and automobile equipment ........ 2,231,363 
19. Transportation equipment except automobiles 826,261 
20. Miscellaneous industries 412,517 
gi eae romps a naa 45,291,319 





*Latest figures available are from 1939 Census of Manufactures, 
U. S. Department of Commerce. 








1899 Paragon d-c bipolor motor with barrel-type 
frame, built by George C. Towle Mfg. Co. 
Rated at ¥%2 hp, 110 volts. Now in Edison Institute. 





1908 Fairbanks-Morse in 1908 introduced a com- 

plete line of ball-bearing induction motors 

ranging up to 60 hp at 1750 rpm. Electro Dynamic Works 

had applied ball bearings to a few d-c motors the year 
before. Winding had cast copper end rings. 


... And Some Late Models 


Axial air gap motor introduced by Fairbanks- Sanitary motor made by Louis Allis Co. and permit hosing down when used to 
Morse in 1948. Rotor with skewed cast copper represents ultimate in “streamlined” de- drive machinery in dairies and food 
windings is same diameter as stator. sign to eliminate dirt-catching pockets processing plants. Base is entirely closed. 
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1910 


—_— 


fletinements in Motor Hesign —)—, 


1923 


Cast Iron Era of Motor Frames 


These three Robbins & Myers motors are all 5-hp, 60-cycle polyphase 
induction motors, the first two at 1750 rpm, the last at 1200 rpm. 


Today's motor of the same frame size is approximately 40 Ib 
lighter due to use of steel for frames and less bulky windings. 


Evolution of Motors for Deep Well Pumps 


en YEARS AGO deep well pumping was stimu- 
lated with the advent of high speed turbine centrifugal 
pumps designed for installation in drilled wells, replacing 
the old fashioned plunger pump. To develop arid ranch 
lands in Texas and California water had to be lifted several 
hundred feet and in huge volumes. Turbine pumps re- 
quired high speed motors capable of operating uninter- 


1908 


With advent of deep well 

pumping, original “U.S.” 

motors were open _hori- 

zontal type, with quarter- 
turn belt drive. 


Modified _ direct- 


191 connected motors 


with feet or base were intro- 
duced to eliminate belts. 


Introduction of 


1922 hollow-shaft elim- 


inated necessity of flexible 
coupling. Thrust bearing at top. 


ruptedly in torrid temperatures. The first motor applica- 
tions were the standard horizontal types, belted to the 
pump head. Then the motors were turned up on end 
with a flexible coupling connection to the pump shaft. 
Finally a hollowshaft design was adopted, permitting the 
motor to be built-in and the thrust bearing relocated in 
the motor. 

Little attempt was made to integrate the motors with 
the pump design until around 1930. At that time de- 
velopment of a covered motor with protecting canopy by 
U. S. Motors gave incentive to turbine pump manufac- 
turers to improve the flow lines of their pump heads to 
correlate with the motor. Motors ranging from 5 to 500 
hp are being used for deep well pumping. 

Over-all efficiency of deep well pumps and motors have 
been increased to 80 per cent or better by elimination of 
belts, improved electrical design, precision machining, use 
of ball bearings and better lubrication. 


1930 Streamlining and 


protection of mo- 
tor against weather was intro- 
duced in the early thirties. 


194 Final development 

of the “verti- 
closed” type has added the ul- 
timate in streamlining. 
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1914 Burke 25-hp, 865 rpm, 3- 1919 Typical of the swing to 


phase induction motor welded steel frame design in 
shows cast iron frame construction the period from 1919 to 1936 is this 
typical of this period. Burke 5-hp. induction motor. 
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1949 Cleancut design of the mod- 


ern motor is typified in the 
welded steel frame construction of this 


Burke NEMA 284 frame size motor. 19 3 3 ) 


Size and rating comparison of early and modern 
motors. The vertical row of motors to the left are 
approximately the same size. 


When first built, the condenser for a single-phase capacitor 
motor was as big as the motor (see p 79). After these 
motors were commercially rejuvenated in the early °30’s, 
rapid progress was made in reducing the capacitor size. 
Pictures at right show results of five years of design effort 
on General Electric 34-hp motors for 25-cycle circuits. 





1896 : 1935 
vs 


1948 


These two motors 
are both '-hp 
1725 rpm_ single- 
phase motors for 
operation on 60- 
cycle circuits. At 
left is a Pillsbury- 
Schwedtmann 
1896 design stand- 
ing 12% in. high 
and weighing 150 
Ib. Modern Wag- 
ner version, 7% in. 
high, weight 32 Ib. Les, 
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Many New Product Developments 
to be Entered in ]]™ ANNUAL 


ELECTRICAL MANUFACTURING 


PRODUCT DESIGN 


The highly prized ELECTRICAL MANU- 
FACTURING CERTIFICATE OF AWARD 
IN PRODUCT DESIGN AND a cash purse 
of $500 will be presented to each win- 
ning contestant. Award certificates will 
be presented also to five companies des- 
ignated for “Honorable Mention.” 


Jury 


Award 


These five men, who 
represent more than 
a century of prac- 
tical experience in 
the development of 
electrically operated 
products, will care- 
fully appraise the 
merits of each de- 
sign story entered 
in the ‘acilaneecoam 


Genes arenes oe a ~e 
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JACOB J. JAEGER 


Research Engineer, Pratt & Whit- 
ney Division, Niles - Bement - Pond 
since 1940, Mr. Jaeger is responsi- 
ble for the development of new 
machinery and supervision of elec- 
trical engineering. One of his major 
design activities was concerned with 
the Keller machine. A Drexel In- 
stitute graduate in electrical “ 
neering, Mr. Jaeger continued h 
studies at M.I.T. where he orend 
as Research Assistant. Was respon- 
sible for electronic design and con- 
struction of the differential ana- 
lyzer. Has served for several years 
as member of Electrical Problems 
Committee of the NMTBA. 


AWARDS 
COMPETITION 


OLLOWING the first announcement in the April 
ee of the 11th ANNUAL ELECTRICAL MANU- 
FACTURING PRODUCT DESIGN AWARDS COMPETITION, 
entries have been coming in from makers of a wide 
variety of new and redesigned products— repre- 
sentative of many different fields. * 

Early entries include business machines and 
household appliances, production tools and process- 
ing equipment, electro-medical apparatus, labora- 
tory instruments, electronic products of various 
types including radio and television apparatus. 


al 


WILLIAM O’NEIL 


One of America’s top Industrial 
Designers, Mr. O'Neil entered the 
design field via the advertisin 

agency business. Has collaborate 

on a wide variety of successful de- 
sign projects over the past 19 years. 
Assignments have ranged from co- 
ordination of packaging plans to 
creative mechanical engineering and 
appearance design on such products 
as automatic typewriters, dictating 
machines, acoustical apparatus, 
x-ray equipment, etc. Secretary, So- 
ciety of Designers for Industry and 
former chairman of New York 
Chapter of American Designers’ 
Institute. 


D. F. SCHMIT 


Vice President and Director of En- 
gineering, RCA Victor Division of 
Radio Corporation of America. 
ee RCA in 1931 as Manager of 

ngineering, Tube Division. Later 
was appointed Manager of New 
Products Engineering and Coordi- 
nator of Engineering Activities; 
then to post of Assistant Chief En- 
gineer. A graduate electrical engi- 
neer, University of Wisconsin, Mr. 
Schmit began his career as Develop- 
ment Engineer with the General 
Electric Company and after several 
years transferred to the E. T. Cun- 
ningham Company where he served 
as Chief Engineer. 
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Such diversity of product entries assures the 
broadest possible base for the judging of design 
and engineering accomplishments. To be singled 
out for one of the five Awards—or even for one 
of the five ‘“‘Honorable Mentions’’—is unquestion- 
ably an honor worth striving for. 

The annual ELECTRICAL MANUFACTURING Prod- 
uct Design Awards Competition offers an oppor- 
tunity to all engineers and designers to get deserved 
recognition for an outstanding design job. A per- 
manent record of the achievement is provided 
through the publication of the Award-winning 
stories in the October Product Design Awards 
Number of ELECTRICAL MANUFACTURING. Any 
manuscript not winning an Award but which is 
subsequently published in ELECTRICAL MANUFAC- 
TURING will be paid for at regular author rates. 

Engineers and designers who participated in any 
of the previous ten annual competitions know what 
a stimulating experience it was to document the 
story of their “pet” product development—to share 
their ideas and problems with fellow members of 
their profession. 

To quote one of last year’s winners: “We all 
feel that the honor, to say nothing of the cash, was 
well worth striving for, and we know that your 
Award carries considerable weight in the engineer- 
ing field.” 


ENTRIES CLOSE JUNE 30th. Tobeeligible for award 
rating, all manuscripts should be sent to the 
Awards Competition Editor, on or before June 
30th. Register your entry NOW—on the Official 
Entry Form, please —so that you may receive 
guidance material to help you in writing that 
award-winning story! 


Wy 





C. HIGBIE YOUNG 


Professor in Charge, Department of 
Machine Design at The Cooper 
Union School of Engineering. A 
graduate mechanical engineer and 
Registered Professional Engineer, 
State of New York, Mr. Young has 
had some 20 years’ practical expe- 
rience in the fields of design and 
Production. Author of various 
Papers on machine design and en- 
gineering drawing. Is currently ac- 
tive in the Machine Design Division 
of American Society of Mechanical 
Ngineers and member also of 
American Society for Engineerin, 
Education and Society of Nava 
Architects and Marine Engineers. 
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FRANK J. OLIVER 


Editor of ELECTRICAL MANUFACTUR- 
ING and staff member of Jury of 
Award. A _ graduate engineer of 
Stevens Institute of Technology. 
Prior to his entrance into publish- 
ing, Mr. Oliver was associated with 
several manufacturing organizations 
where he acquired practical experi- 
ence in design, application, research 
and testing. Has written extensively 
on subjects relating to design and 
engineering, machine and appliance 
manufacture, metallurgy, welding, 
etc. Member of American Society 
of Mechanical Engineers and asso- 
ciate member of American Institute 
of Electrical Engineers. 





CONDITIONS OF 
AWARDS 
COMPETITION 


Eligibility 

Any manufacturer of a NEW or REDESIGNED machine, 
appliance, apparatus or device, which is electrically oper- 
ated, may enter the Competition. The new or redesigned 


product should be one that will have reached the production 
stage within the period July 1, 1948-June 30, 1949. 


What to do 


Prepare a manuscript, not less than 2000 words nor more 
than 3500 words, which will tell the story of the engineering 
and design development of a product that requires elec- 
tricity for its operation or use. The manuscript should be 
typewritten and in duplicate. There may be as many sep- 
arate manuscripts entered as there are individual new or 
redesigned products to be written about. 


The manuscript should state the reasons why the new de- 
sign was undertaken; the steps taken in evolving’ the engi- 
neering and the appearance design features; the solutions 
found for any problems involving the application of power, 
controls, light, heat, electronic or other electrical functions. 

Tell what metals, materials, electrical and mechanical 
parts, finishes, were specified and why. Avoid use of trade 
or brand names. Confidential data need not be divulged. 

Illustrative material, which will enable the Jury of Award 
to determine the extent of the engineering and design ac- 
complishment, should accompany each manuscript, Illus- 
trations should be in duplicate and include, if possible, both 
exterior and interior views of the product, also photos and 
drawings showing the detail of the electrical and mechanical 
features. All illustrations should be properly identified and 
bear descriptions of what they are intended to show. (Text 
or illustrations in the form of clipped material from printed 
sheets are not acceptable.) All manuscripts must be original, 
not having been published previously, and they become the 
property of the publishers. No material can be returned. 


Awards 


Five Awards, each of $500 in cash, will be presented to 
those companies which, in the opinion of the Jury of Award, 
have submitted the most interesting and informative manu- 
scripts that depict the greatest accomplishments in product 
development, engineering and design. A framed ELECTRI- 
CAL MANUFACTURING CERTIFICATE OF AWARD 
will accompany all cash Awards. 

The five Award-winning manuscripts will be published in the 
1ith ANNUAL OCTOBER PRODUCT DESIGN AWARDS 
NUMBER OF ELECTRICAL MANUFACTURING. 


There will be five “Honorable Mentions,” and to each of 
these an ELECTRICAL MANUFACTURING CERTIFI- 
CATE OF AWARD will be presented. Should any non- 
Award-winning manuscripts be published in issues subse- 
quent to October, regular author rates will be paid. The 
decision of the Jury of Award will be final. In case of a tie, 
duplicate Awards will be made. 


Closes June 30, 1949 


All material to be eligible in the Competition should be 
delivered to the Awards Competition Editor, ELECTRICAL 
MANUFACTURING, 1250 Sixth Avenue, New York 20, 
N. Y., by 5 p.m., Thursday, June 30, 1949. If sent through 
the mail, the wrapper must bear a postmark not later than 
midnight of the date indicated. 


91 





Nesioning a Knile Sharpener 


A case history of collaboration between engineer and industrial 


designer, in a commercially successful small appliance for a 


new market. 


Developed by engineers of G-M Laboratories, 


appearance designed by Joseph Palma, manufactured and mar- 


keted by Cory Corporation. 


As told first by the engineers 


responsible for the development, and then by the designer. 


Meeting Opera 


A. J. McMASTER, W. H. KITTO, K. BURIAN 


G-M Laboratories Inc. 





problem. Many of the sharpeners introduced on 
the market, with few exceptions, have left much 
to be desired. All these types can be classified into two 
groups: hand-powered and motor driven. Hand- 
powered knife sharpeners fail to meet the requirements 
mainly because of lack of speed and power required 
for this operation and inability to rotate the wheel with 
one hand while correctly steering the knife with the 
other. Motor-operated knife sharpeners usually require 
great skill by the operator and are costly and bulky. 
Could a small, reasonably priced motor-powered knife 


GS protien. an of household knives is an age-old 


tine Rex 


rey 


u 


juirements 


sharpener be designed which would sharpen knives 
correctly and easily? A development project was under- 
taken to find the answer and resulted in the develop- 
ment of the knife sharpener shown in Fig. 1. Extensive 
tests and field experience proved the effectiveness of the 
design and quality of the product. 

Functional Design. The first step taken was to set 
up a list of minimum requirements which were felt 
necessary to overcome the shortcomings found in other 
devices. These requirements were: 

1. Ordinary household knives should be quickly and 

effectively sharpened. 

2. A minimum of skill should be required. 

3. It should be difficult to damage a knife by im- 

proper use of the device. 
. Safety for the operator. 
5. Minimum amount of maintenance when normally 


Fig. 2—CGrinding 
wheel is driven by a 
fan-cooled two-pole 
induction motor. 
Rubber ring fits 
around base plate 
after assembly of 
case to provide 4 
non-slip supporting 
surface and _ covers 
joint between case 
and base. Attach- 
ment cord stows in- 
side case, protected 
from fan by the 
slotted partition. 
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used over a period of years in an average home. 

6. Outward appearance should be both distinctive 

and attractive. 

7. Manufacturing cost should be kept to a minimum 

to permit a low selling price. 

It was first necessary to analyze the factors which 
produce a keen cutting edge. The edge is formed by 
two sides seldom wider than 0.010 in. when measured 
laterally, and are the only surfaces of the blade touched 
in the grinding operation. The sharpness of a knife, 
whether plain or hollow ground, depends upon two 
conditions of its edge. The first is the angle between the 
sides forming the edge, which should be approximately 
40 deg. This seemingly large angle has long been 
recommended by most authorities for household knives, 
and undoubtedly is essential in order to retain blade 
stiffness to a point as close as possible to the actual 
cutting edge. 

Straightness of its edge is the second factor affecting 
the sharpness of a knife. When viewed under a micro- 
scope the edge of a sharp knife is not a straight line 
but has a saw tooth appearance. The more irregular the 
edge, the sharper is the knife. In use these irregularities 
become smoothed out, and when finally the edge is 
uniformly straight, the knife has lost its sharpness. It 
is, therefore, important to provide the edge of a knife 
with an irregular contour similar to that of a saw blade 
but much smaller in proportion. 

The next question which arose and had to be 
answered, was how to test the sharpness of a knife. It 
was important to have a quick and reliable method 
available for testing sharpness so that trends in design 
changes could be experimentally investigated. For this 
purpose a test unit was developed in which the cutting 
ability of various edges could be measured with a high 
degree of accuracy. 

It was soon recognized that the most satisfactory 
design indicated the employment of a grinding wheel 
mounted directly on a horizontal shaft. The use of a 
universal type motor was not considered because of 
cost, but a two-pole induction motor has a speed suitable 
for grinding purposes and requires the smallest frame 
size for a given power output. 

In investigating the cutting speed it was found that 
a speed of 500 fpm or more was necessary for satis- 
factory sharpening. On the other hand it was found 
that speeds in excess of 2000 fpm require use of a 
coolant to prevent “burning” of the knife. Therefore, 
a speed of 1000 fpm was selected as the most feasible 
compromise. From this value and the known motor 
speed, the diameter at which the knife contacts the 
wheel could be readily deduced. 

Shape of the wheel at the point of contact required 
considerable investigation. It was found that a conical 
shape of the grinding wheel prevented grooving the 
cutting face, and automatically produced the desired 
40 deg. angle and irregular knife edge previously 
mentioned. Further improvement of the knife cutting 
edge was attained by selecting the correct abrasive 
material, grit size and binder. These combined factors 
concerning the wheel also contributed to long wheel life. 

Slots were first tried to guide the knife against the 
wheel, but were discarded because of wide variation 
of blade thicknesses. Angularly displaced flat guides 
were substituted for slots, with auxiliary springs hold- 
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Fig. 1—This successful product, a pioneer in its field, 

combined thorough engineering of operating require- 

ments for efficient knife sharpening with attractive 
appearance design. 


ing the knife against these guides during sharpening 
operations. eae 

To sharpen a knife it is only necessary to hold it in 
a substantially horizontal position just above one of the 
guides with the hilt as close to the sharpener body as 
possible. The blade is then gently lowered in line with 
one of the guides and with the forward portion of the 
blade between the guide and auxiliary flat spring. When 
the blade just touches the wheel it is slowly drawn 
toward the operator in one continuous stroke with light 
downward pressure and with the blade held flat against 
the guide. This operation is then repeated on the other 
side of the wheel. 

Motor power is so selected that if too great a down- 
ward force (approximately 6 oz or more) is applied, 
the motor will stall thus preventing the blade being 
gouged. This feature also serves to protect the operator 
should he contact the wheel, in which case stalling 
occurs before any damage to the skin results. 

Another built-in safety feature is that the switch 
button, which must be held down by the operator’s hand 
not holding the knife, is located far enough away from 
the wheel to preclude the possibility of drawing the 
knife edge across some part of the hand. The momentary 
contact switch prevents the device being energized when 
not in actual use although the cooling system is adequate 
to protect against overheating, should the motor be 
kept running for any great duration. 

Mechanical Design. A rough layout of the essential 
components and their related positions was submitted 
to the appearance designer, Mr. Joseph Palma, Jr., who 
suggested several exterior shapes for the new product. 
From these one was selected as the most pleasing in 
appearance and at the same time functionally practical. 

Main body or casing is a zinc die casting on which 
no machine work is performed. The exterior is enameled 
—a priming coat followed by a glossy white coat. The 
motor is mounted on a bottom plate, see Fig. 2, by four 
brackets for protection during shipping and possible 
rough handling in service. The bottom plate is laminated, 
comprising a steel plate and an aluminum plate, the 
latter being on the bottom and providing a natural 
finish. The motor shaft extends in both directions from 
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Spring 
washer 


Spring 
rut 


Collar 
\ 
_ SNAP rings _ ; 


; 4- { fes— 


Rubber “Retaining 
washer washer 


/ 
Retaining 
washer 


Fig. 3—Low cost assembly methods are used to attach 
grinding wheel and fan to motor shaft. 


the motor bearing housing; on one end an abrasive 
wheel is mounted and on the other end a cooling fan 
is attached. The bearings are of the self-aligning porous 
bronze type surrounded by oil impregnated washers 
having sufficient capacity for 10 years of normal usage 
but may be more frequently oiled for commercial service. 

The abrasive wheel is mounted on a flanged metal 
hub and is retained on the shaft between two round 
wire snap rings assembled into the grooves in the shaft, 
as shown in Fig. 3. Ample driving force is attained by 
placing a strong curved spring washer between the 
wheel and a plain washer backed up by one of the snap 
rings. A similar system is employed to locate and retain 
the one-piece sheet metal fan at the other end of the 
shaft. Just before the abrasive wheel is assembled on 
the shaft a sheet aluminum plate, provided with a hole 
for ample clearance, is slipped over the shaft. In the 
final assembly this plate functions as a transverse wall 
to create individual compartments for the grinding 
wheel and the motor. 

On a rectangular base plate of insulating material 
are riveted two phosphor bronze blades the outer ends 
of which are provided with riveted contact points. The 
blades are bent upwardly from the plate with the con- 
tact ends in line. When the upper blade is pressed down 
to contact the lower blade the motor circuit is closed 
with a wiping action between the contact points effected 
by the angular disposition of the blades. The contact 
end of the lower switch blade is adjusted to a prede- 
termined height and the upper blade is formed so that 
the gap is much wider than normal in order to hold 
the operating button up against its seat in the “off” 
position. 

Switch operating button is an inverted square shallow 
box molded from thermo-setting plastics material. Its 
inner wall is provided with a shallow V-shaped groove 
which engages a longitudinal downwardly projecting rib 
in the roof of the die-cast body, the button being re- 
tained by a washer and screw assembled into a boss in 
the top wall of the casting. The parts involved are so 
dimensioned that when the screw is driven home the 
button is free to rotate about the pivot point at the 
bottom of its groove, but only for a very limited amount 
due to stops molded on the button and a step in the 
casting wall. 

Simple electrical wiring is completed on the chassis 
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after the supply lead has been passed through a hole 
near the bottom of a second transverse plate and 
anchored by a plastic strain relief. All electrical connec- 
tions are soldered. 

An extruded rubber base strip is riveted at its ends to 
two upturned ears at the rear end of the aluminum 
bottom plate in an “inside out’’ manner so that it loops 
away from the bottom plate at 180 deg. from its’ finally 
assembled position. This feature prevents its inter- 
ference with the assembly operations to follow. 

After the switch button has been fastened in place in 
the casing as previously described, two main knife guide 
assemblies are attached to the casing, one on either side 
of the wheel opening. The main knife guides are identical 
polished stainless steel stampings flanged on three sides. 
A single acute-angled L-shaped bracket with two thread- 
ed holes in its horizontal leg is spot-welded to each 
knife guide. 

The chassis, comprising all the components except 
the switch button and knife guides, is placed into the 
main body, vertical edges of the two transverse plates 
sliding in grooves cast into side walls of the body. 
Bottom plate is fastened in place with six self-tapping 
screws driven into bosses cast in the body. The alumi- 
num plate between motor and wheel is sealed along its 
bottom edge by a rubber strip to prevent any steel or 
abrasive particles from finding their way into the motor 
compartment. 

In line with the center of the shaft a series of vertical 
slots are punched in the rear plate to constitute the eye 
of the fan. Between this plate and the rear end of the 
body a compartment open at the bottom provides cord 
storage space. This opening is slightly elevated above 
the surface on which the sharpener is placed leaving 
an ample clear passage for the cooling air to enter the 
fan eye. Strips between the fan eye slots are spherically 
crowned to resist possible deformation when the cord 
is tucked into its compartment ; slots are sufficiently nar- 
row to prevent the cord from being pushed into the 
fan blades. 

To insure adequate cooling a thin rib is cast across 
the upper portion of the motor chamber between the 
fan and the motor. This forces the air discharge to 
travel downward over the field coil from where it is 
exhausted through a grill cast in the top wall of the 
body near the switch button. A small volume of cooling 
air exhausts into the wheel compartment through the 
clearance hole provided for the motor shaft, to keep 
loose particles from entering the motor compartment 
during knife grinding. 

Projection of the bottom plate beyond the side and 
front casting walls retain the rubber base which is pro- 
vided on its inner side with a groove running its entire 
length. The base strip extends downward far enough 
to provide clearance space between the screw heads 
under the bottom plate and the surface on which the 
knife sharpener is placed. Large contact area of the 
rubber base performs an excellent non-skid function and 
the rubber base also conceals the joint between bottom 
plate and main casting. 

Two flat springs are assembled behind the grinding 
wheel on the horizontal wall supporting the knife guides 
and are anchored in place by a single screw. Upper ends 
of these springs bear lightly against the knife guides 
and hold the knife flat against the guides. ooo 
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JOSEPH PALMA, Jr. 


ROPERLY designed products displayed among 
the average line of products found on today’s 
market, not only attract attention, create interest, 

stimulate the desire to buy, but will often clinch the 
sale. An unusual demonstration of the merchandising 
power of good design was shown in the new Cory 
electric knife sharpener, a household product and the 
first of its kind in the electrical home appliance field. 

While the idea was being considered for development, 
by management and engineers of G. M. Laboratories, and 
during informal testing of the market through dis- 
tributors and buyers, no great hope was held out for 
such a product. But the management persisted, since 
nothing comparable was on the market and since the 
complaint of no sharp knives in the kitchen was a 
common one. 

Since skepticism had been expressed by distributors 
and buyers, it was felt to be most essential to keep cost 
down and minimize price resistance. Accordingly, the 
unit was engineered for lowest manufacturing cost. To 
keep the motor cool without adding the cost of a fan, 
the heat was dissipated by clamping the cast case tightly 
against the laminations of the motor, a construction 
requiring external screws. A simple switch, available 
as a stock item, was also used. 

After a working design was developed the industrial 
designer was called in and given several requirements 
that made the job a difficult one to style. The position 


Designing for Appearance 


Fig. 1 (left)—Original design depended on contact between stator laminations and die-cast case to cool the motor. 
Grinding wheel was enclosed and mounting holes were provided to hold the unit down. Fig. 2 (right)—Substitution 


of the switch was not to be changed, mounting holes 
were to be provided at the corners of the case for 
mounting the unit to wall or table top, two screw heads 
used to clamp the laminations were to show on front 
and back, and the die-cast case had to be a simple 
molding with no extra coring. Working under these 
limitations the designer produced the design shown in 
Fig. 1. It was approved by management and models 
were displayed at the National Housewares Show. 

Results of the showing were discouraging. After dis- 
cussions with buyers, almost no one held any hope of 
an electric knife sharpener to retail at approximately 
$10.00. There was one alternative, however, and that 
was to discard the rigid requirements previously set 
up and see whether a case could be developed which 
would be appealing and also symbolize its value and 
quality. 

Thus approached, a new design was developed and 
modelled in clay. The accepted and final solution, shown 
in Fig. 2, incorporated the following changes: 

1. The case was still die-cast in a simple mold, but 
made longer to accommodate a fan and thus avoid screw 
heads on the case. 

2. The switch was made a feature of the design by 
its size and by the inset name filled with white. This 
was made of plastics and placed for comfortable use. 

3. The abrasive wheel was half exposed so that the 
user could see the action taking place. 

4. All mounting holes were discarded. 

When this revised case was shown to the market, 
response was immediate and enthusiastic. No longer 
did a question exist as to whether an electric knife 

(Continued on page 172) 





of a fan cooled motor made it possible to design an attractive die-cast housing. Switch is an added appearance element, 
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and grinding wheel is partially exposed. Rubber base strip provides slip-prouf footing. 
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Large Lathe Bed Grinder 


To grind 20-ft ways of large lathes in a 
single setting, this huge grinder with a 
bed 46 ft long has both horizontal and 
vertical wheels. In spite of its size, 
centralized controls make operation easy. 
Table and wheel head feeds are hydrau- 
lic, powered by a 20 hp motor. Main 
wheel head is driven bya30hpcan-type. 
Pendant control station has pushbuttons 
for wheel head motor, power elevation, 
hydraulic pump, coolant pump, starting 
and stopping table and a master stop 
button for de-energizing entire machine. 


The Thompson Grinder Company 


Above — Pendant 
control for elec- 
trical functions 
and hydraulic con- 
trols for table 
travel are cen- 
tralized in front 
‘of operator. 


Right—Nine sepa- 
rate motors are 
used, ranging from 
30 hp for main 
wheel. drive to 
Ye hp for sludge 
removal. 


Bell Telephone Laboratories 


Telephone Has Ringer Volume Control 


Improvements in hearing and speaking qualities, a new 
dial, and a volume control for the ringer are features of a 
new telephone instrument now in final stages of develop- 
ment. While nearly all of the more than 400 separate 
parts in the set are new, the telephone will be inter- 
changeable with instruments now in use. Dial has num- 
bers and letter prefixes outside the finger wheel, and 
is sloped at a lower angle for better visibility. Hand- 
set alone is 25 per cent lighter and slightly smaller. 
Henry Dreyfus was consulted on appearance design. 
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Tensile Tester 


Electronic weighing system 
using the strain gage principle 
measures and records loads 
with full scale values extending 
from 2 grams to 1000 lb. 
Load ranges are selected by 
switch on _ recorder panel. 
Cross head movement is con- 
trolled by a servo drive acting 
as a position follow-up to a 
low power, synchronous refer- 
ence unit giving jaw speeds 
from 0.02 to 20 in. per min. 
Fast-acting computer type 
magnetic clutches give start- 
ing, stopping and reversal of 
direction with almost no error; 
enables measurements of hys- 
teresis under cyclic conditions. 
Panel at right controls jaw mo- 
tion; dials at top adjust gage 
length and point of return for 
upper and lower jaw. 


Instron Engineering Corporation 4 


| * 


Wire Recorder for Dictation 


| Magazine type magnetic wire recorder com- 
bines both recording and transcribing func- 
tions in one machine. Magazines holding 
| wire for 30 min dictation are loaded in top 
of machine, and have built-in counting de- 
vice to locate position of recording. Rewind 
| forward or reverse at 10 times recording 
speed. Special magazines provide for more 
than an hour of continuous recording. 


Standard Business Machines Company 
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Bendix Home 
Appliances, Inc. 


New heavy duty 
washer designed for 
more thorough wash 
and reduced main- 
tenance costs for 
commercial washing 
service. All controls 
are on front of 
panel with stage of 
wash cycle indicated 
behind magnifier 
window: coin mech- 
anism is slug-re- 
jecting. 


Coin-Operated Automatic Washer 


New model designed for commercial service 
has pushbutton control of water temperature 
instead of manual adjustment; 5 min automatic 
soak period is added; motor power increased 
from 14 to 14 hp; rotational speed increased 
from 330'to 410 rpm. Cylinder shaft and bear- 


ings are larger and removable for maintenance. 





Universal Broadcasting Control 


Centralized control of all mixing and pri- 
mary switching operations for either AM, 
FM or television can be provided in this new 
console, styled to match other transmitting 
and auxiliary equipment. As a basic FM 
control, the audio turret will handle six 
inputs and monitor seven circuits. Console 
contains all power control switches necessary 
for manual operation of transmitter; all 
wiring is concealed inside desk sections. 


Radio Corporation of America 


Thermostatically Controlled Percolator 


Eight-cup percolator makes coffee without boiling with 
strength of brew controlled by an adjustable thermostat. 
When set brew temperature is reached, circuit to main 
heating element is connected in series with a small 
heater mounted in the base. Heat radiated holds thermo- 
stat closed and power through main heater is reduced 
to 50 watts. sufficient to hold brew temperature constant. 


Landers, Frary & Clark 


Six Compartment Home Freezer 


Six inner doors mounted on tension spring hinges hold 
doors closed to keep cold inside. Four shelves are refrig- 
erated with coils enclosed in aluminum. Cabinet is one- 
piece wrap-around rustproofed steel with white enamel 
finish. Glass fiber insulation is 4 in. thick. Inner doors 
and throat liner are polystyrene. Holes in bottom of 
inner door panel allow circulation through door interior 
to prevent condensation. To re- 
tard formation of condensate 
around door opening, a 20-watt 
heating element is installed be- 
hind throat liner; gasket seal is 
soft rubber. A 6-watt fan cools 
the refrigerant in condenser coils. 
Appearance design by Norge 
staff, headed by Russel Auwerter. 


Norge Division, Borg-Warner Corp. 
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Welded-Frame Bending Rolls 


Main frame and housing for this bending roll 


rt 
A, are flame cut from rolled plate and welded. All 
W three rolls are power driven through steel gears 
ig mounted on link arms to maintain proper 
Mi center distance as roll position is changed. 
x As shown in this rear view, main drive is from 
le a 5 hp motor with magnetic brake through a 
y multiple V-belt drive to a worm gear reducer. 
ll Rear forming roll has individual adjustment 


powered by 114-hp reversing motor. Auto- : 
matic air-operated drop end raises top roll. 


Reed Engineering Company 


Explosion-Proof Heater for Hazardous Locations 


Approved by Underwriters’ Labo- perature. Terminals extend through 
ratories for Class 1, Group D base which is bolted to a cast 
atmospheres, 500-watt heating terminal box mounting four heat- 


element is embedded in a one-piece ers. Fins serve as deflectors. 
finned aluminum casting which Heating elements are nickel 
because of its good conductivity chromium alloy, insulated and 
operates at a relatively low tem- sheathed in seamless metal tubing. 





Electromode Corporation 





Electron Diffraction Unit 


In search for better metals and lubri- 
cants for jet engines, this instrument 
was developed to study surface layers 
less than one quarter of a millionth 
of an inch thick. Instrument detects 
changes in films which emanate from 
metal or chemical changes produced 
on the surface by lubricants. In opera- 
tion, electrons from a hot tungsten 
filament are focused by a magnetic lens, 
passed through or reflected from a film 
to a fluoroscent screen or photographic 
film—all within a vacuum chamber. 
Image produced discloses surface con- 
ditions, composition and crystal struc- 
ture not visible under a microscope. 


General Electric Company 
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Variable Frequency Powe: 


Design of a single-phase parallel inverter with sev- 


eral kw output adjustable to frequencies from 60 to 


3000 cycles, for industrial and laboratory services. 


E. B. STEINBERG 


Laboratory of Advanced Research 
Remington-Rand, Inc. 


HEN applications in industry and laboratory 

\ \ power call for a source of variable frequency, 

a thyratron inverter offers a simple, low cost 

power source. Typical uses are in connection with pre- 

cision drilling, high speed grinding, dynamic balancing 

equipment and other applications where the output de- 

sired is in the order of several kilowatts and simplicity 
and reliability of the power supply is essential. 

For such uses motor-generator sets usually are rather 
expensive and are limited as to their frequency range. 
With a single-phase parallel inverter employing two 
thyratron tubes and standard electric circuit com- 
ponents, the frequency can be varied from 60 to 5000 
cycles without great difficulties while the output power 
remains in the order of several kilowatts. 

Mercury vapor thyratron tubes have been used for 
inversion purposes at frequencies up to about 1500 
cycles, but their inherently long deionization time and 
temperature sensitivity do not permit operation at higher 
frequencies. During the war hydrogen thyratron tubes 


came into use which possess a very short deionization 
time. (1, 2)? Their main application had been restricted 
to use in radar pulse modulators, but it was found that 
such tubes as type 5C22, Fig. 1, operate well for fre- 
quency inversion at 3000 to 5000 cycles. Besides the 
short deionization time, the hydrogen filled tubes are 
free from ambient temperature effects which constitute 
a rather important consideration. 

Principle of Thyratron Tube. The thyratron tube is 
essentially a gas filled thermionic tube consisting of 
an anode, cathode and control grid. Negatively charged 
electrons which leave the heated cathode collide with 
the molecules or atoms of the gas filling. Due to this 
impact the gas filling becomes ionized, that is, the gas 
atoms are split into positive ions and negative electrons. 
The positive ions in turn neutralize the negative space 
charge of the electron tube so that the electrons can, 
relatively without hindrance, conduct current between 


1 The italic numerals in parenthesis apply to references listed at the 
end of the article. 
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Fig. 1—When hydrogen 
filled, the thyratron tube 
has a shorter deionization 
time than the usual mer- 
cury vapor tube, extending 
the use of the hydrogen 
tube to much higher fre- 
quencies in single-phase 
parallel inverters. Tube 
shown here is Type 5C22. 


cathode and anode. This phenomenon accounts for the 
low are drop and consequently high efficiency of the 
thyratron tube. 

At the end of the conduction period the ions and 
electrons of the gas filling recombine into neutral atoms 
and the grid of the tube regains control, a process called 
deionization. Ionization and deionization time determines 
the uses to which a tube may be put. Hydrogen thyra- 
tron tubes contain a filling of hydrogen gas which due 
to its high ion mobility permits operation in the kilocycle 
range. 

Parallel Type Inverter. Thyratron tubes are used 
not only for rectification but also for inversion pur- 
poses, that is, for converting direct current into alter- 
nating current. Due to the inherent characteristics of 
the inversion circuit the requirements on the tubes are 
unusually severe. For power outputs up to several 
kilowatts the parallel type inverter (3) has attained 
considerable popularity due to its simple circuit. It can 
be made to run either with a fixed grid drive on the 
thyratron tubes or self-excited. The circuit of a single- 
phase parallel type inverter with fixed grid drive is 
shown in Fig. 2. 

Constant potential E is applied from a d-c source and 
tubes A and B are alternately made conducting through 
their grid control, the frequency of the a-c output being 
determined by the frequency of the grid control. With 
tube A conducting, capacitor C attains a potential of ap- 


Operating conditions at various frequencies 


tein 1 Citepialiar lence wmanneenpoinnnen enintemstin 
cycles mf kv amp 








60 0.5 5.0 ae i gs 
1000 0.01 4.0 1] 4.4 
3000 0.00285 3.0 | 0.66 2 
5000 0.00065 2.2 | 0.37 0.8 
5000 0.00065 5.0 | 0.83 4.1 
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proximately 2E, the right hand side being positive. Now 
if tube B is rendered conductive, capacitor C tends to 
discharge through the two tubes, causing the current in 
A to decrease to zero and tube A thus becomes open- 
circuited. The anode-to-cathode potential across tube 
A is then equal to potential across the capacitor minus’ 
the arc drop in tube B. Since the left hand side of the 
capacitor is negative in potential relative to the right 
hand side, the anode becomes negative relative to the 
cathode. With the new conduction path, the capacitor 
tends to charge with the opposite polarity. When tube 
A is made conducting, the capacitor discharges in the 
reverse direction extinguishing the arc in tube B. In 
this manner tubes A and B alternately are made to con- 
duct current, and pulses of current are made to pass al- 
ternately through the two sides of the output trans- 
former which produce an a-c current in the secondary 
of the transformer and in the load. 

Efficiency of the inverter is relatively high, deter- 
mined only by the arc drop of the thyratron tubes. Con- 
sequently, it is advantageous to operate the thyratron 
tubes at high voltage where the arc drop is a very small 
percentage of the applied voltage. The power taken by 
the inverter set can readily be calculated by the product 
of d-c voltage and d-c current. 

Operating Characteristics. To determine the per- 
formance of this type of power supply, a unit was built 
using the circuit shown in Fig. 2, feeding an output 
transformer rated at 10 kva, 60 cycle with a voltage 
ratio of 10,000 to 208. Power was taken from a d-c 
supply rated 5 kv, 1 amp. Two thyratron tubes type 
5C22 were used with the grid signal supplied by a vari- 
able signal generator and a standard amplifier rated 
about 200 watts. A d-c grid current of 15 to 20 ma 
was sufficient for driving the thyratron tubes. The in- 
ductance in series with the d-c power supply was 20 
mh although its size appeared to be of little importance. 
The series grid resistor was 5000 ohms by-passed by a 
0.25 mf condenser. 

By changing the frequency of the grid drive and ad- 
justing the values of the commutating capacitor C, the 
inverter was operated over a range of 60 to 5000 cycles. 
The volt-ampere characteristics of the inverter- set are 
a function of the commutating capacity and should be 
chosen to fit the rating of the output transformer or d-c 
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VOLTAGE ACROSS THYRATRON 


—Time— 


oe ® 


Resistance load, light load 
conditions (Rx large) 


(a) 


Resistance load, heavy load 
conditions (Ry, small ) 


Partially inductive load 


(aJ)=Time available for 
de-ionization (c) 


Fig. 4—Time available for deionization and the wave form vary with load conditions. 


4B 
WAVE FORM AT LOAD 


— Time —> 


(a) 
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(c) 


Under heavy resistive loads the 


time available for deionization becomes short, and output approached a square wave form. With a partially inductive 
load, wave form is nearly sinusoidal, but under light resistive loads it takes on a sawtooth shape. 


supply. Typical operating conditions and circuit values 
are listed in the table for various frequencies. Fig. 3 
shows volt-ampere characteristics for two frequencies, 
1000 and 5000 cycles. 

Time available for deionization is a limiting factor 
under heavy resistive loads as shown in Fig. 4. Wave 
forms at the output under various load conditions are 
also shown in Fig. 4. A partially inductive load results 
in an approximation of sine wave conditions. 

Starting and stopping of the frequency changer is 
readily achieved by pushbutton control of the d-c sup- 
ply. Grounding of all apparatus was found to be of 
extreme importance. A copper strip about 34 in. wide 
was found most suitable as ground lead. In order to 
avoid premature ionization of the gas filling of the 
5C22 tubes by r-f, the thyratron tubes were surrounded 
with a grounded wire mesh, such as commonly employed 
for r-f shielding. Further stability was obtained by 
shielding the power output leads between the trans- 
former and load. 

Although it was possible to operate the frequency 
changer at 60 to 5000 cycles for several hours at a time 
using the circuit described above, no data have been col- 
lected to evaluate the life expectancy of the thyratron 
tubes under such conditions. Tubes operating as in- 
verters are subjected to more severe circuit duty than 


What the Armed Services Want—Reprint 

Because of the number of requests received for copies 
of the two articles, “What the Armed Services Want,” 
and “Mobilization Plan for The Electronics Equipment 
Industry,” in recent issues of ELEcTRICAL MANUFAC- 
TURING, the two articles have been combined in an 8- 
page reprint. 

In the article “What the Armed Services Want” by 
Charles De Vore which appeared in the March issue 
starting on page 84, each of the procurement agencies 
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that existing in conventional rectifier or pulse operation. 
It is reasonable to assume that good life expectancy can 
be obtained if the tubes are operated at outputs where 
no discoloration of the plates is caused by overheating. 
Since the heating of the plates is a function of the ion 
bombardment and since such ion bombardment increases 
rapidly with higher frequency, the maximum permis- 
sible output of the inverter will drop with increased 
frequency. OOO 
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of the Navy, Army and Air Force are given with 
addresses for each agency and a list of products re- 
quired by each one. The first part of a staff report on 
“Mobilization Plan for the Electronics Industry” also 
appeared in March on page 85, and was continued in 
the April issue on page 212. Both articles are repro- 
duced in full in the reprint now available. 

As long as the supply lasts, single copies will be sup- 
plied to readers of record or their associates at no charge 
upon request to the Editor. gooao 
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The Design Engineer Looks on 
Powder Metallurgy 


Some design guideposts and selected case-histories that 
underscore the advantages of powder metallurgy techniques. 





JOSEPH L. BONNANO* 
Chief Engineer, The Lionel Corporation 


ae by a buyer’s market, a product designer : / ' 


must scrutinize each component more closely than 
ever before to determine the most advantageous 
and economical method of fabrication. In planning ahead 
a wise designer must also consider not only present 
costs but also future availability of raw materials. By 
proper selection of materials and manufacturing proc- 
esses much redesign and attendant retooling expense 
can be avoided and production continue uninterrupted. 
Powder Metallurgy as Partial Answer. For many 
designers powder metallurgy has provided at least a 
partial answer to the twin problems of reducing costs 
and (when such exist) avoiding material scarcities. 
While, of course, powder metallurgy, is not a panacea 
for all designers’ troubles, it is peculiarly well-suited for 
the fabricating of many small structural parts produced 
in large quantities. Physical properties obtainable from 
various metal powders and the rules for determining 
whether or not powder metallurgy is applicable to any 
particular part have appeared in several good treatises 
on the subject and will not be repeated here. But in 
general, any part that can be reduced to a simple pellet- 
ing operation can seldom be made as economically by 
any other method. 
Iron powder today is the cheapest material of con- 
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Fig. 1—A three-year study led to the design of 34 
powder metallurgy parts in a Lionel electric toy loco- 
motive. Arrows show position and number of these parts. 


struction, and during the recent general upward trend 
in the metal market, has maintained a constant price 
level. Also during this period the quality of powder 
from all sources has steadily improved. 

Parts produced from this material and many of its 
alloys have the lowest material cost and the widest 
range of physical properties. Except where such spe- 





*This article is based on extracts from a paper by Mr. Bonnano, pre- cific characteristics as corrosion resistance, a verv low 
sented before the Fifth Annual Meeting of the Metal Powder Associa- é F . 
tion, April 5-6, 1949, Drake Hotel, Chicago. (Continued on page 172) 
CONVENTIONAL CONSTRUCTION POWDER METALLURGY 
‘ i PRESS 
| SCREW MACHINE fi m 2 SCREW MACHINE 2 SINTER 
3 OL IMPRE 
6 ASSEMBLE on. oars 
7 


4 BLANK & PIERCE 
5 BLACKEN 





> 





(SCRAP -NIL) 





SCREW MACHINE SCRAP ~50 PERCENT 
3 SCREW MACHINE BLANKING SCRAP-&2 PERCENT 





Fig. 2—A convincing demonstration of the economies inherent in powder metallurgy design. Conventional construction 
shown at the left is replaced by the single compacted iron plate at the right. Note that scrap is nil. 
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olderless-Type 


Wire Terminals 


IMPLEST of all wire connections, and the oldest 
in all probability is merely the twisting together 
of two wires ends from which the insulation has 

been stripped. Or looping the bare wire end under a 
screw head. Early improvements were applying solder 
to twisted wires which offered both electrical and me- 
chanical advantages, or the use of a small spade stamping 
to which the wire was soldered. In some applications 
these old-time methods are still the best and cheapest, 
but the fairly recent development of mechanically joined, 
pressure or “solderless” terminals radically changes 
the cost picture in most applications, particularly where 
production quantities are involved or a large number 
of connections are required in a product. 

These newer methods are adaptable not only to at- 
taching a binding terminal to the end of a wire but also 
in joining two or more wires and in making joints 
readily disconnected without the use of binding screws. 
Typical terminals of all three types are included in the 
group in Fig. 1. These types and methods of applying 
mechanically formed connections are offering faster 
operation, greater uniformity and less dependence on 
operator skill—adding up to lower costs and _ better 
performance in applications where only recently solder 
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joints were the only acceptable design answer. 

In evaluating different methods of forming permanent 
electrical connections, there are some fundamentals that 
should be considered. There are four basic methods: 
soldering, brazing, welding and mechanical pressure. 
Soldering, brazing and welding require the application 
of heat, while the first two involve the addition of a 
third metal to the joint. In all three quality of the 
connection is determined to a varying degree by operator 
skill, and therefore subject to nonuniformity. In pres- 
sure connections the terminal is forced into firm contact 
with the lead, no third metal is involved, temperature 
is no factor, and uniformity in machine made connec- 
tions is independent of operator skill. 

Heat required for soldering is high enough to call 
for special precautions to avoid damage to insulation 
and annealing of the tongue. The higher temperature 
required for brazing imposes added limitations on this 
method but it does give higher mechanical strength 
than soldering, particularly for larger conductors for 
heavier currents. Welding operations require careful 
control to avoid failure of conductors at the point of 
weld. Pressure connectors must be so designed that 
contact between terminal and conductor is not affected 


Fig. 1—Solderless or mechanically formed pressure terminals for electrical conductors are available in types developed 
for solid or stranded wires, with added insulation support and barrel insulation; for permanent or detachable splices as 
well as for binding screw and rivet connections. 
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T. C. FREEDOM 


Project Engineer 
Aircraft-Marine Products Inc. 


by springback or subsequent relaxation. Since elevated 
temperatures damaging to insulation are not involved in 
pressure connections they can combine insulation sup- 
port and barrel insulation without added operations. 

Proponents of soldering methods have over the years 
applied a great deal of research and engineering to 
solders, fluxes, soldering temperatures, wetting ability, 
oxide films and corrosion problems. In the develop- 
ment of pressure terminals, the problems have been more 
with behavior of metals under pressure, cold flow and 
extrusion, current transfer properties of mono-molecular 
oxide films, mechanical stability of metals and work 
hardening in crimping. Intensive research spurred by 
cost reducing possibilities of the pressure terminal have 
fairly well established its fundamental advantages and 
limitations. Net all joints should be “‘solderless,” but 
an increasing proportion are becoming so. 

In examining any given application to determine 
whether solderless methods offer advantages, it must 
be recognized that there are two ends to a terminal, the 
barrel and the tongue, each with different functions 
(See Fig. 2). Then, available methods of attaching the 
terminal to the wire are also important in evaluating the 
installed cost of a terminal. 
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Fig. 3—Type of tongue selected depends on method of attachment, necessity for removal, and need for align- 
ment as required by the design of the equipment. Open end type for ready attachment and removal may be com- 
bined with the aligning function. 





Fig. 2—There are 
two ends to a ter- 
minal, tongue and 


barrel, each with 
its own specific 
requirements. 


TYPE OF TERMINAL DEPENDS ON 


1. Solid or stranded wire 6. Quantity required 
2. Size and number of con- 7. Current, steady and peak 
ductors 8. Unusual mechanical stress 
3. Type of insulation on the 9. Vibration 
wire 10. Corrosion 
4. Insulation support required 11. Operating temperature 
5. Need for barrel insulation 12. Space limitations 





Tongue end design depends on the part to which 
the terminal is to be attached, necessity for ready re- 
moval or security against looseness, and space require- 
ments. When space is at a premium, the ring shape 


gives smallest possible outside dimension and a perma- 


Fig. 4—Mechanical pressure is maintained on a solid conductor by the toggle action set up by the form of this deep 


double crimp on a barrel with a brazed seam. 


tion of solid round, square or ribbon single conductor with one or more stranded leads. 


Stranded conductors may also be used with this type or any combina- 


This type of crimp does not 


readily accommodate insulation support or barrel insulation. 


nent rivet connection through the tongue can be made 
rapidly and at low cost. When terminals must be held 
under screw heads for easy removing, the slotted type 
shown at A in Fig. 3 is attached faster. However, one 
disadvantage of this type is possibility of loss of connec- 
tion if the screw becomes loose. Type shown at B can 
still be slipped under a screw head without removing the 
screw but will not drop out of a slightly loose screw. 
Often, it is desirable for the tongue to also act as a 
guide for the terminal to keep leads separated or aligned. 
Either of the two types shown at C and D in Fig. 3 
will perform this aligning function. The quick attach- 


ing feature of the tongue shown at B can also be added 
to the aligning functioning when needed. 
Barrel end requirements are more complex ; most or 


all of the 12 factors listed in the accompanying table 
must be considered in arriving at the lowest cost design. 
Although the relative importance of these individual 
factors may vary somewhat from one application to 
. another, the usual order of significance is the order in 
which they are listed. 

Whether the wire is solid or stranded has an impor- 
tant bearing on the selection of the type of terminal 
barrel and the type and form of crimp used for attach- 
ing. A conventional crimp gives a much better joint 
on a stranded conductor than on a single conduc- 
tor. One possible explanation is that copper, when 
subjected to pressure, has elastic characteristics which 


will cause it to relax or return toward its original shape 
and dimension when released from crimping pressure. 
A copper wire, when compressed across the diameter, 
will also expand slightly upon release from this pressure, 
In a conductor composed of many individual strands 
this expansion becomes additive, each strand contribut- 
ing its own expansion. 

Any of the accepted types of crimps are suitable for 
multistrand conductors because the total expansion of 
the strands is greater than the relaxation of the terminal 
barrel. After crimping, the conductor thus continues to 
exert pressure against the inner wall of the barrel. 

Solid conductors crimped by conventional means do 
not expand as much as the terminal barrel when the 
crimping force is removed, and pressure between con- 
ductor and inner wall of terminal barrel is lost.. A 
satisfactory crimp for solid wire conductors therefore 
requires a design in which pressure against the barrel is 
maintained. In the type of crimp shown in cross-section 
in Fig. 4, two mechanical toggles are formed by abutting 
ends of the folded over sleeve. Elastic expansion taking 
place when the crimping punch pulls away exerts in- 
creased pressure on the conductor which has_ been 
coined to intimately fit the terminal barrel. 

This type of terminal is made from strip stock, the 
barrel being formed into a cylinder and the abutting 
ends or seam of the cylinder brazed. Indenting can be 
done at any place around the cylinder. Any number of 


Fig. 6—Addition of thin copper sleeve over barrel keeps the seam from spreading in crimping and maintains good pres- 
sure contact. Copper sleeve also provides insulation support, and added vinyl plastics sleeve insulates the terminal barrel. 
Barrel and insulation support are crimped in one operation without damage to barrel insulation. 
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Fig. 5—For stranded conductors crimped in this type 

of terminal barrel, expansion of the conductors after 

removing crimping pressure is large enough to main- 
tain pressure against the terminal barrel. 


conductors—round, rectangular or ribbon—may be com- 
bined satisfactorily in crimps of this type. But because 
of the high forces and deep coining required, barrel 
insulation and insulation support available on other 
types discussed later cannot be used. 

For practical purposes, conductors up to No. 8 with 
less than seven strands, or larger conductors with less 
than nine strands required special means, such as the 
construction described above, to maintain pressure be- 
tween conductor and barrel after crimping. 

Stranded conductors with a larger number of strands 
will expand enough to provide a good pressure contact 
with ordinary crimping methods. The type shown in 
Fig. 5, for example, is available with the barrel formed 
either into a closed cylinder or an open U-shape. In 
crimping the open barrel, the U is closed to a cylinder 
and the seam pushed down into the strands, coining the 
strands into one mass. Such a crimp will take the full 
rated current capacity of the conductors. The open type 
gives greater speed of assembly in many applications by 
making it easier to get the stripped conductor into the 
barrel. Insulation support is usually not available with 
this type and the severe forming often precludes the use 
of an insulated barrel. 

Insulation support and barrel insulation can both 
be combined in the type shown in Fig. 6. In this type, 
the barrel is formed into a closed cylinder and encircled 
by a thin copper sleeve which serves to keep the seam 





Fig. 7—Insulation-piercing type has a tine formed in 
the barrel which makes point contact with stranded con- 
ductors; leads not required to carry rated current. 
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Fig. 8—Crimping tools are designed to provide a con- 

nection with tensile strength slightly less than that of 

the conductor to avoid possibility of damage to conduc- 
tor and loss of current carrying capacity. 


from spreading during subsequent crimping. To lock 
the stranded conductor in place, the barrel is flattened 
to an oval shape by two cross crimps that compact the 
strands in a coining action. 

For insulation support the sleeve is extended beyond 
the end of the barrel, with the outer end folded back 
inside the sleeve. Serrated edges on the folded-in end 
lock into the insulation when the terminal is crimped. 
For most types of insulated wire, this type of crimp 
adds tensile strength to the connection by its grip on 
the insulation. 

Barrel insulation is obtained by the addition of a 
vinyl plastics sleeve bonded to the outside of the copper 
sleeve before it is added to the terminal. For a tight 
bond to the copper sleeve, the vinyl part is applied in 
its original pliable form so it will have sufficient 
ductility to expand when forced over the sleeve. Then, 
to produce the required hardness to withstand crimping 
pressure, some of the plasticizer is removed by con- 
trolled high-temperature evaporation. Copper sleeves 
with the plastics insulation are then pressed over the 
barrel of the type of terminal selected. This insulation 
will withstand 250 F operating temperature, a minimum 
potential of 2500 volts d-c, is unaffected by 10 per cent 
salt solution and water absorption is less than 1.5 per 
cent. 

The major limitation of such a terminal is its rela- 
tively high cost. But when a conductor requires an 
insulated terminal, the overall or assembled cost may 
be much lower than for an uninsulated terminal to 
which insulation is applied as an added operation after 
crimping. The pre-insulated type, of course, also gives 
insulation support and added tensile strength. 

Insulation-piercing terminals are designed for at- 
taching to stranded conductors without stripping and are 
supplied with an open or U-shaped barrel in two gen- 
eral types. In one type points formed in edges of the 
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ears are turned in by the crimping tool and forced 
through the insulation into the conductor as the die 
closes. The other type, Fig. 7, has tines formed in the 
base of the U which pierce the insulation as the die 
closes and crimps the barrel.* 

Major advantage for terminals of this type is elimina- 
tion of the cost of stripping the conductor, but conductor 
insulation must be soft enough to readily permit penetra- 
tion by the tine. Since only point contact is obtained, 
insulation-piercing terminals are normally used where 
the conductor is not required to carry its full rated 
current. 

Many electronic and control applications are of this 
type. Where currents are small, mechanical rather than 
electrical requirements determine the wire size, and 
conductor cross-section may be many times that re- 
quired to carry the current. For such uses the point 
contact provided by insulation-piercing terminals will 
have more than adequate current carrying capacity re- 
quired in the design. 

With the exception of the insulation-piercing type, 
all solderless terminals are designed to carry a greater 
current than the rating of the conductor to which it is 
attached. Since the terminal itself adds metal and heat 
radiating surface to the junction, the temperature rise 
is less than in the conductor. In addition, mechanical 
requirement for strength and stiffness at the tongue will 
usually require a much larger cross-section than needed 
for conductivity alone. 

Pull-out strength of a solderless connection is de- 
signed to closely approach but not exceed the tensile 
strength of the wire. When a terminal fails under ten- 
sile load, the failure should occur by the conductor pull- 
ing out of the crimp, because a crimp closed hard enough 
to cause tensile failure in the conductor will usually re- 
duce the conductor cross-section an excessive amount. 
When properly crimped, the connection will have the 
optimum combination of tensile strength and conductiv- 
ity without possibility of damage to conductors. This 
is recognized in various specifications set up for terminal 
strength as shown in Fig. 8. By designing crimping 
tools with positive stops, tensile strength of the terminal 
can be brought well above these specifications and still 
be safely under the tensile strength of the wire. 

Unusual mechanical stress placed on a _ solderless 


*See “‘Terminal Assembly Methods that Reduce Costs,’ ELectricaL 
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Fig. 9—Special surface treatment can be used to add 
corrosion resistance to all types of copper terminals; cor- 
rosion proofing also reduces initial electrical resistance. 
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Fig. 10—Crimp performance and corrosion instances 

are evaluated by measuring junction resistance, tem- 

perature rise and voltage drop at rated current under 

30-day salt spray test, with readings taken at the end of 
successive 3-day test cycles. 


terminal may require the use of special terminal con- 
struction. Special insulation supports which make the 
insulation carry some of the load will add to the strength. 
Excessive flexing may require a terminal with reinforc- 
ing flanges where the tongue and barrel join. A variety 
of special designs are now available to meet extreme 
load and flexing conditions. 

Vibrations at frequency near or at the natural period 
of a terminal and lead are unlikely to occur. Damaging 
vibrations are more often those known as forced rather 
than resonant vibrations, for the reason that a high 
order of damping is present in the terminal and con- 
ductor insulation. When forced vibrations are reduced 
to a level sufficient to avoid damage to associated equip- 
ment, terminals will usually be unaffected. 

Material of first choice for terminals is copper be- 
cause of its good conductivity and good forming prop- 
erties. When conditions corrosive to copper are met, 
it is seldom that other more corrosion resistant materials 
can be substituted without considerable loss in electrical 
properties or forming ability. Such special materials 
usually will also add to the cost. In facing a corrosion 
problem it is often better to retain the copper base metal 
and then provide a relatively low cost special finish to 
resist corrosion. 

Corrosion resistance can be added to any of the types 
of terminals described here by a process that not only 
produces a stable electrical junction, but also provides a 
lower electrical resistance as shown in Fig. 9. Standard 
corrosion proofing methods applicable to copper termi- 
nals will provide adequate protection against butane, 
ammonia, hydrochloric and sulfuric acid fumes, hydro- 
gen sulfide and sulfur dioxide. Stability of conductivity 
is sufficiently high that calibrated leads for an instru- 
ment shunt may be terminated with the corrosion- 
proofed solid conductor type terminals without fear of 
later instability. 

Operating temperatures up to about 300 F do not 
affect the performance of usual types of pressure of 
solderless terminals. Ordinarily, the properties of con- 
ductor insulation will limit temperatures to a lower 
value than will affect the terminal. When temperatures 
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Fig. 11—Tooling available for pressure connections 
range from (left to right) hand tool, air-operated hand 
press, foot-operated bench press, air-powered bench 
press, and (right below) automatic press which applies 
terminals fed in a continuous strand. 


higher than 300 F are faced, the use of other base 
metals such as nickel and special attention to process- 
ing will extend the temperature range considerably. 

Space limitations in some cases restrict the use of 
solderless terminals, soldered joints offering the best 
solution. For example, in attaching a tap in a trans- 
former coil, a soldered lead will provide less interference 
with winding additional layers on top of the tap. In some 
other instances, however, solderless terminals offer 
space saving advantages when a special shape of 
terminal must be used, or may eliminate heat required 
for soldering which would damage the insulation. 

Uniformity in appearance of solderless connectors 
and terminals lend an excellent “finished” look to many 
types of equipment. On electronic equipment or control 
panels where the terminals can be seen by the user, 
the plastics insulated barrels offer an attractive touch 
of color. 

Installation tooling is usually the next consideration 
after the selection of type or types of terminals to be 
used. Fig. 11 shows a wide variety of tooling from 
which selection may be made in accordance with pro- 
duction requirements or the type of power available. 
The tooling may be in the form of the simplest hand 
tool, which is recommended for small quantity appli- 
cation, or may go to the other extreme of fixed loca- 
tion bench presses. For high production, the best choice 
might be an automatic terminal installation machine 
with terminals supplied in continuous strip form on a 
reel and automatically or semi-automatically applied to 
the conductor. In general, tooling selected is determined 
by the quantities involved and the type of application 
whether for wire harness, individual leads or for wires 
which are a part of a large assembly. 

Pre-fabrication of smaller wire leads and harnesses, 
or the application of terminals to small assemblies such 
as transformer or relay coils, small motors, electronic 
devices and heating units may best be accomplished by 
fixed position bench presses and dies which leave the 
operator with both hands free for handling work. Where 
work cannot be brought to a fixed location, portable 
power tooling such as shown in Fig. 11 can be used. 
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In many cases tooling requirements may reflect back 
to the designer—into the selection of the terminal 
itself. For example, design may be standardized on a 
few selected types of solderless terminals based on 
tongue design requirements with all terminal types 
having one barrel which accommodates all required 
wire sizes. Suppose the terminals are also to have pre- 
insulation. Since barrel sizes are all the same, one 
single tool can be used to apply all types. Then, if the 
designer finds that another terminal is required for the 
same size wire but not needing pre-insulation, an 
additional tool would be needed to accommodate the 
smaller barrel. Therefore, it might be good economy 
to specify a pre-insulated terminal for the new applica- 
tion even though pre-insulation was not essential. Design 
standardization in terminal types has often resulted in 
a cost saving for no other reason than avoiding con- 
fusion from introduction of a second type of tool in the 
plant. 

Cost and time savings effected by the use of solder- 
less terminals call for consideration of factors not always 
apparent on the surface. The cost of a_ solderless 
terminal compared with another method of termination 
rarely presents the true picture. In some cases a solder- 
less terminal itself may cost several times that of a 
solder terminal counterpart, but the installed cost may 

(Continued on page 178) 
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Some Machine Tool 


Control Circuits 
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pose ; yet, their applications are restricted because 

high pressures are not readily available, and be- 
cause of the compressible nature of air. Hydraulic 
controls have been, and are still being used, with ex- 
cellent results in some applications. However, if a 
system of hydraulic control becomes complex and 
requires considerable interlocking the circuit usually 
becomes quite involved and specialized maintenance is 
required. 

By using electrical control elements in combination 
with air and hydraulic circuits the flexibility and accu- 
racy of machine tool control circuits is greatly increased. 
Maintenance is usually simplified since any trouble 
that occurs usually can be found quickly and repaired 
by the average electrician. In addition, the number of 
necessary machine parts is usually reduced, as shown 
in the following example. 

An early mechanical automatic lathe, shown at the 
top in Fig. 1, had provisions for manual operation for 
set-ups and other purposes. Various levers, linkages 
and foot pedals were used for manual operation and 
inside the bed and headstock was an assortment of slid- 


A IR OPERATED controls serve a definite pur- 


Fig. 2—Control panel for the new lathe includes 
starters for four motors, control circuit transform- 
er, rectifier for electric brake and time delay relay. 
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ing keys, dogs, plungers, pop-pins and clutches. Coolant 
pump and traverse were chain driven. For its time, 
the design of the machine was good and there are still 
many of this vintage in operation. 

As now built with electrical instead of mechanical 
control, approximately 430 parts were eliminated and 
operation greatly simplified, as the outward appearance 
suggests in the view below in Fig. 1. The selection of 
“chuck and unchuck,” “‘coolant-off-on,” and “jog-feed” 
is accomplished by selector switches. With the “jog- 
teed” selector switch in the “jog” position, an operator 
can jog the spindle, or jog the slides either forward or 
reverse. With this selector switch in the “feed” posi- 
tion, automatic operation is obtained by pressing the 
“run” button. Cycle control is obtained by limit 
switches ; chucking and unchucking is obtained by a 
solenoid operated air valve; and the feed clutch is also 
actuated by a solenoid operated air valve. On this 
machine both traverse and feed rates of the head are 
obtained from the feed shaft, and an air cylinder for 
moving the table is not required. 

Work shown here is typical of the type of job done 
on this machine. The wide flat surface is usually ma- 


Fig. 3—For this Superfinisher, air and hydraulic circuits are 
supervised by electrical controls as shown by the wiring dia- 
gram on page 113. All controls are accessible from the front. 
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Three examples demonstrating ef- 
fective combination of air and 
hydraulic circuits with electrical 
controls to simplify mechanical 
design, reduce maintenance and 
increase flexibility of functions. 


chined with a wide shaving tool. On an 
operation of this sort, it is often necessary 
for spindle to continue to rotate under 
power until these wide tools have moved 
away from the work in back traverse 
at the end of the cycle. This is an ex- 
ample of one of the necessary variations 
which must be provided for on this ma- 
chine, and which can be obtained very 
easily by electrical control without re- 
sorting to mehanical modifications. 
Interior of the control enclosure is 
shown in Fig. 2. Components include 
a size 3 magnetic starter for the spindle 
motor, a size 1 starter for the coolant 
pump motor, and a pair of size 1 starters 
for forward and reverse of the traverse 
motor. Also shown is the control circuit 


transformer to provide reduced voltage at the pushbut- 
tons, and the rectifier to operate the electric brake. The 
time delay relay is used to allow the feed clutch to disen- 
gage before back traverse is initiated at the end of the 
cycle. Door seals make this enclosure dust and moisture 
proof, and the circuit breaker must be in the “off” posi- 5. LS3 (leads 54 and 55) prevents feed from starting 
tion before the door can be opened. This control is 
designed, assembled, wired, and tested in accordance 
with the Electrical Standards of the National Machine 


Tool Builders Association. 


Wiring diagram for this control is shown in Fig. 4. 
Since it is used on a number of machines, it was neces- 
sary to make provisions for the greatest degree of flexi- 
bility. By inserting or removing jumpers, using or not 
using dogs on the trip dial, using or not using limit 
switches as follows, any one of eight machine functions 


can be provided: 


1. When slide and table retract can be simultaneous, 
jumper A is connected between terminals 15 and 59 as 
shown, and jumper B between terminals 57 and 58. 

2. When slide retract is to take place after table 
retract, terminals 15 and 59 are connected with jumper 
A. However, jumper B (connecting terminals 57 and 
58) is replaced by LS3 connected to terminals 57 and 


58 as shown by dotted lines. 


3. When table retract is to take place after slide 
retract, terminals 57 and 58 are connected with 
jumper B. However, jumper A (connecting terminals 
15 and 59) is replaced by LS4 connected to terminals 


MAY 1949 










































Aegagrnennon 


ae 


nal 
as 


Fig. 1—It is not impossible to design-in a variety of mechanical con- 
trol functions as the early model automatic lathe (above) demon- 
strates, but electrical controls in new model eliminated over 400 parts. 


15 and 59. If spindle rotation during slide retract is 
not desired, LS4 is disconnected at terminal 3. 

4. LS2 is not used if slide feed is to start at start 
of cycle. In this case traverse control is omitted from 
trip dial. 


before table has traversed into forward position. 

6. LS4 (terminals 3 and 11) allows spindle to con- 
tinue to rotate under power for a controlled part of the 
slide or platen retract if a dog is used on the rear dial 
for this purpose. 

7. If motor reverse traverse is not desired (as on 
radial type) jumper B is removed, leaving terminals 
57 and 58 open. 

8. On plunge type machines the fwd-back-auto selec- 
tor switch, and the table fwd and table rev solenoids 
are omitted. 

The chucking circuit has been designed to provide 
a maximum degree of safety for the operator. The 
machine cycle cannot be started when the selector switch 
is in the ‘“‘unchuck” position. Also, if the machine is 
operating in an automatic cycle, and the operator should 
unintentionally move the selector switch to the “un- 
chuck” position, nothing will happen since the circuit 
is arranged so it is necessary to energize the chucking 
solenoid in order to “unchuck.” This circuit is elec- 
trically interlocked with the time delay relay, however, 
so the work cannot be unchucked when the spindle is 
running. Also, if the air supply to the chuck should 
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fail for some reason, the machine will stop. Should 
this happen, the braking action to the spindle would be 
more rapid than the unchucking of the workpiece, and 
the operator would not be injured. Again, if for some 
reason the electrical supply to the machine should fail, 
the machine will stop but the work will not unchuck. 
This is an example of the ease with which flexibility and 
safety can be obtained by the use of electrical control 
elements integrated with air operated devices. 
Machines to produce Superfinish 
offer another example of the flexi- 
bility of electrical control circuits. 
The Superfinish process is not a 
“hit or miss” affair; certain tech- 
niques must be followed. The 
super-smooth finish is obtained by 
stones in contact with a revolving 
workpiece. At the beginning of 
the process when the surface rough- 
ness is at a maximum value, the 
workpiece should revolve at a rela- 
tively slow rate. As the process 
continues and the work becomes 
smoother, it should revolve at a 
faster rate and the path of the stone 
should “criss-cross” the marks left 
by the previous operation. This 
requires that during the process 
the work oscillate longitudinally. 
Another consideration is the 
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selected must provide the greatest 
amount of flexibility. In the ma- ee ae 
chine shown in Fig. 3, page 110, the o 
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the spindle, a Louis Allis Adjusto-Spede drive was 
selected. This is an a-c motor coupled to an eddy-cur- 
rent clutch with excitation to the clutch provided elec- 
tronically. Since the output shaft speed, and conse- 
quently the machine spindle speed, is proportional to 
the excitation of the clutch it was a simple matter to 
mount the excitation controls on the front of the machine, 
These are the two knobs on the small panel on the left of 
the machine. One of these knobs controls the excitation 
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lem was the selection of electrical 
control elements. 


This machine was designed to 









































changeover from one size crank- 
shaft to another in the shortest 
possible time, controls are made 
readily accessible from the front 
of the machine. Movement of the 
stone arms and the tailstock is done 
hydraulically and the array of 
valves shown on the lower right 
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provides individual pressure ad- 
justment for each of the stone 
arms. All other control functions 
are performed electrically. For a 
flexible yet remote control drive to 


Fig. 4—Standard control used on sev- 
eral different machines including the 
automatic lathe shown in Fig. 1. 
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$—Spindle motor contactor 

C—Coolant pump motor contactor. 

TDR—Time delay relay. 

TF—Traverse motor forward contactor. 

TR—Traverse motor reverse contactor. 

P.S.—Air pressure operated safety switch to 
stop machine in case of air supply failure 

Feed Sol.—Solenoid operated air valve for 
engaging feed clutch. 

Chuck Sol.—Solenoid operated air valve for 
operating chucking cyl 

Table Fwd. Sol.—Solenoid operated air valve 
for traversing table forward 


Table Rev. Sol.—Solenoid operated air valve 
for traversing table back. 

Brake—Warner electric brake. 

Rect.—Selenium rectifier 

LS$1—Limit switch for end of cycle. On platen 
and plunge type machines this switch is 
operated from the front dial. 

LS2—Limit switch for controlling forward 
traverse on front dial. 

LS3—Limit switch operated by collar on dash 
pot plunger; omitted on plunge type 
machines 

LS4—Limit switch operated from rear dial. 
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at slow spindle speed, and the other at high spindle 






The pushbutton panel on the right of the machine 
speed. The rate at which the workpiece oscillates must carries the necessary knobs and buttons for controlling 





c= also be adjustable. This adjustment is provided for by — the machine functions. From this panel the operator can 
e- the two pushbuttons above these two knobs. These two start and stop the machine, direct the tailstock in or out, 
0 pushbuttons control the direction of rotation of a single and start or stop the cycle. The five knobs on the ex- 
0 phase reversible motor. This motor operates a variable treme right are the potentiometers which adjust the 
B pitch pulley drive which controls the frequency of period of the electronic timers for the various functions. 
of oscillation and an indicator shows the relative frequency | One controls the time at which the spindle changes from 
n of oscillation at any stage of the cycle. low to high speed; others control the length of time 
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for the oscillating motion, 
the time the roughing 
stones are in contact with 
the work, the point during 
the cycle at which the fin- 
ishing stones contact the 
work, and the total cycle 
time. A diagram of the 
timing sequence is shown 
in Fig. 5 at the upper right. 
Symbols ET #1, ET #2 
etc. for the five electronic 
timers and associated con- 
tracts are carried through- 
out. Power circuits for the 
motors not shown. For ex- 
ample, CR2 and CR 3 con- 
trolled by ET #1 are tied 
in with the Adjusto Spede 
electronic speed controls. 


Mammoth Miller 


An unusual milling ma- 
chine, shown in Fig. 6, has 
been described as a one- 
man mammoth with hy- 
draulic muscles and elec- 
tric brains. The function 
of the machine is to 
simultaneously mill the 
cheeks and crankpins of 
an automobile crankshaft. 
Each of the six milling 
cutter spindles is driven by 
a 25-hp motor. Two 
triplex pumps deliver oil 
to six independent hy- 
draulic circuits and are 
each driven by 5-hp mo- 
tors. In addition, the 
work spindle is driven by 
a 3-hp, d-c motor which 
receives its current from a 
Reliance VS unit. 

In designing the controls 
for this machine, an in- 


Fig. 5—Control circuits for 
the Superfinishing machine 
shown in Fig. 3, page 110, 
and the sequence timing dia- 
gram. Potentiometers ad- 
just electronic timers. 
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teresting problem arose in connection with starting and 
stopping of these six milling cutter spindle motors. 
This 150 hp could not be thrown across the line nor 
plugged simultaneously, and several possible solutions 
co this problem were considered. Reduced voltage 
starting and plugging could have been used, but the 
additional equipment required would have been expen- 
sive and cumbersome. Braking these motors by applying 
d-c to one of the phases was also considered. The 
solution finally developed was extremely simple and 
required no additional parts: the motors are started and 
plugged in sequence with the sequencing performed by 
zero speed switches. 

During a machine cycle the crank is loaded into the 
machine in the position shown. When the cycle start 
button is pressed, a number of things happen in the 
automatic cycle. The slides are given their impulse to 
go in, the spindles are started in sequence, and the 
work rotates approximately 150 deg at a high speed. 
(This rotation is necessary since the position at which 
the cutting cycle starts is not the position in which the 
crankshaft is loaded into the machine.) The slides then 
move in towards the workpiece at traverse rate until 
they reach a pre-determined position, where the traverse 
rate is changed to a feed rate, and the slides continue to 
feed in until they reach the proper pin diameter. At 
this point the control of each slide is transferred to a 
hydraulic servo-valve, and the work starts revolving at 
a slow rate. The work continues to revolve about the 
main bearing centerline, and the slides follow the motion 
of the crankpins as they rotate about their orbits. At 
the end of one revolution, the slides are again directed 
out, the milling cutter motors plugged to a stop in se- 
quence, and the workpiece continues to revolve through 
another 210 deg, which brings it back into the original 
loading position. 


Six Motors Started in Sequence 


To provide this machine function, it was necessary to 
provide quite a number of electrical control elements 
including: six plugging switches, 16 limit switches, 22 
solenoids, a pressure switch, 26 pushbuttons and selector 
switches, and the control for the variable speed drive. 
Operation of the interlocks and control relays is con- 
ventional but certain parts of the circuit are of special 
interest. 

When the “sequence-simultaneous” selector switch is 
in the “sequence” position, CR4 is energized (See Fig. 
7). When the cycle start button is pressed, CR2 is 
energized which picks up JF. When this first motor 
acquires sufficient speed to close the contacts of its plug- 
ging switch, 2F is energized. When the second motor 
picks up sufficient speed to close its plugging switch con- 
tacts, 3F is energized. Ina similar manner the sequence 
will continue until all six heads are running in the for- 
ward direction. At the end of the cycle, and during the 
first portion of the return of the slide, limit switch 7, 
which is in series with CR2, is momentarily actuated. 
Opening of the normally open contact on CR2 de- 
energizes 1F and the first motor will plug through the 
plugging switch and the normally closed 1F. Motor 2F 
at this time is held in through the first plugging switch 
contacts. After the first motor plugs and its plugging 
switch contacts open, contactor 2F will be de-energized 
and the second motor will plug to a stop. Similarly, the 
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Fig. 6—For completely automatic turning of automo- 

bile crankshafts, this one-man mammoth requires 165 

hp. Work spindle has variable speed drive; feeds are 
hydraulic. 


other motors will plug in sequence until they are all 
stopped. The other portion of the cycle start button sets 
up the circuit to the work rotating motor. 

As mentioned before, when the cycle start button is 
pressed, the work rotates through approximately 150 
deg. It then waits for the cutters to get down to depth 
before continuing rotation. This is accomplished by 
energizing CR5 which holds itself in through the CR5 
normally open contacts across the cycle start button. 
At the end of this 150 deg another dog on the timer dial 
again opens LSA which de-energizes CR5. This com- 
pels the work rotating motor to stop and wait until limit 
switches 7, 2, 3, 4, 5 and 6 have been closed by the 
inward motion of the slides arriving at their respective 
pin diameter positions before the work rotating motor is 
again energized by CR3. 


Relay Performs Dual Function 


Mention was made of high and low rates of work 
spindle rotation. Actually, these rates are about one 
rpm during the machining process, and four rpm during 
positioning of the crank. This speed change is accom- 
plished with the use of only one control relay. Relay 
CR10 is either energized or de-energized by LSE, which 
is operated from the timer dial. Since the generator field 
rheostat and the motor field rheostat are mounted in tan- 
dem, it was a simple matter to connect this relay to either 
use or short out these resistance values. Low speed was 
obtained by using low generator field voltage and short- 
ing the motor field rheostat, while high speed was 
obtained by using full generator field voltage and 
reduced motor field. 

The large number of control elements provides excep- 
tional flexibility. The spindle control has an inch-run 
selector switch, which provides that any of the six mill- 
ing cutter spindles can be inched independently, or 
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Fig. 7—Sequence control 
for starting and plugging 
the six 25-hp motors on the 
machine shown in Fig. 6. 


“wireless” wiring dia- 
grams are incorporated on 
the same sheets with the 
schematics. (See ELeEc- 
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electrical controls to ma- 
chine tools are not solved 
by merely grouping to- 
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flexibility of adjustment, 
and the complexity of the 
resulting mechanism. If 
the design of a machine is 
understood, and the func- 
tional requirements are 
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operated in an automatic cycle. The work rotating 
circuit also has an inch-run selector switch to provide 
the same flexibility. The slides also have individual 
pushbuttons for initiating them either in or out. 

To avoid confusion and aid understanding of certain 
novel circuit features, full schematic diagrams have 
not been presented. For hookup purposes, socalled 





known, a group of elec- 
trical control elements can 
be provided which will, figuratively, make a machine 
think. Not only that, but the machine will be free of 
human errors. 

Acknowledgment. Based on an informal talk delivered 
as a Conference Paper at the Midwest General Meeting 
of the American Institute of Electrical Engineers at 
Milwaukee, October 18-22, 1948. ooo 





Bearings and Lubrication 


Technical sessions of the annual meeting and exhibit 
of the American Society of Lubrication Engineers, held 
at the Hotel Statler, New York, April 11-13, brought 
together some twenty-two authorities to discuss many 
aspects of lubrication. Abstracts of several papers of 
particular interest to the designer of original equip- 
ment are given below. Inquiries regarding the full text 
of these papers should be addressed to the headquarters 
of the ASLE, 343 South Dearborn Street, Chicago 4. 


Greases—Their Uses in Anti-Friction Bearings— By 
J. H. GUSTAFSON, Chief Chemist, Marlin-Rockwell 
Corp. 


One of the most important features in the proper 
care of anti-friction bearings is lubrication. It only needs 
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one lubrication failure to mar the symmetry of a bearing. 
Once the surfaces of races or rolling elements become 
roughened, the effects are cumulative due to the rolling 
action, and complete bearing failure is inevitable. 

In addition to minimizing frictional heat by reduc- 
ing friction between the moving elements, a grease 
for the lubrication of anti-friction bearings should also 
protect the highly finished surfaces with a film of lub- 
ricant and prevent corrosion by moisture, acid, fumes, 
etc. In many cases the lubricant should also form a 
seal between the shaft and the housing to exclude dirt, 
moisture, foreign matter, etc. 

In special applications such factors as stability at 
high temperatures, low torque values at low temper- 
ature and improved water resistance may be most .im- 

(Continued on page 182) 
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Preventing Corrosion in Relays 


In partially sealed relays continuously oper- 
ated, arcing at contacts may form nitric acid 
and ozone which attack metal parts and 
organic compounds. 


A. E. HERMAN 
Control Engineering Laboratory 
Allis-Chalmers Manufacturing Co. 


ORROSION resulting from arcing in relays and 

similar contact-making devices which are dust- 
tight but not hermetically sealed can normally be neg- 
lected. Arc gases are evolved when arcing takes place 
across a pair of contacts forming ozone and_ nitric 
oxides, but most enclosures are so designed that arc 
gases readily pass off to the surrounding atmosphere. 
However, if the device is so well sealed that the arc 
gases are no longer free to dissipate into the surround- 
ing air, the atmosphere within the relay will become 
corrosive. 

To investigate this problem an accelerated life test 
was conducted on a standard auxiliary relay totally 
enclosed within a glass cover, which in turn was secured 
against a sponge rubber gasket supported by a metal 
retaining ring. This cover assembly was secured against 
the molded bakelite base of the relay so as to make the 
entire unit dust-tight. With this partially hermetically 
sealed unit the arc gases were no longer free to dissipate 
into the surrounding atmosphere, but could only dis- 
perse slowly through minute openings between the rub- 
ber gasket retaining ring and the relay base, and through 
the two felt cups by which the cover is secured to the 
base. 

Operating conditions for the accelerated life test were 
as follows: 

(a) The relay was operated continuously at 15 cycles 

per min. 

(b) To three circuits of the relay an inductive load 
of 3 amp 220 volts, 25 per cent power factor was 
applied. 

(c) The fourth circuit of the relay was connected to 
an electrically operated counter with a load of 
approximately 1 amp at 70 volt d-c. 

(d) Several pieces of blue litmus paper were placed 
on the inside of the glass cover and below the 
contacts. 

After approximately 4000 operations the litmus paper 
started to indicate an acid atmosphere, and after 63,000 
operations it had turned completely acid. A white 
amorphous salt began to form on the top side of the 
stationary beryllium copper contact springs after 30,000 
operations, indicating formation of anhydrous copper 
nitrate. Zinc plated components became covered with 
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a white amorphous salt at 50,000 operations, indicating 
the presence of zinc nitrate. 

After 90,000 operations the silver contacts began to 
take on a brownish coat indicating oxidization of the 
silver by ozone, and at 92,000 operations the white 
anhydrous copper nitrate started to turn green indicat- 
ing passage into the hydrated state. 

With 800,000 operations the sponge rubber gasket 
lost its resiliency and the relay coil insulation started to 
change color. At 850,000 operations the zinc plated 
studs securing the glass cover were completely covered 
with iron oxide, its zinc plating being dissolved by the 
acid. 

After 1,046,000 operations the condition of the relay 
was as shown in Fig. 1, with hydrated copper nitrate 
piled up below the contacts and on the base of the glass 
cover. The magnetic yoke, while corroded, was not as 
heavily attacked as other metallic components, show- 
ing that the dicromate finish on the magnet yoke had 
a tendency to retard the formation of acid salts. 

Two distinct reactions took place during continuous 
operation of the sealed relay : formation of acid salts and 
oxidation. The normal atmosphere within the relay is 
of the following composition : 

Nitrogen 78 per cent approx. by volume 
Oxygen ee - * e 
Carbon dioxide 0.03 ” ” r ad = 
Inert gases Balance 

Small amounts of impurities will be present including 
ammonia, ozone, hydrogen, nitric oxide, nitric acid, 





Fig. 1—Arec gases formed nitric acid and ozone which 
heavily attacked both metal and insulation in this 
tightly sealed relay operated over a million cycles. 
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Fig. 2—In the type of relay shown in Fig. 1, the num- 

ber of operations required for the first formation of 

anhydrous and hydrated copper nitrate depended on the 

operating rate and the type of load. Under inductive 
loads corrosion products formed rapidly. 


hydrogen peroxide and carbon monoxide. When an arc 
is drawn at the contacts, nitrogen and oxygen combine 
in the arc to form nitric oxide gas which reacts with 
more oxygen to form nitrogen perioxide, which then 
dissolves in the moisture present in the atmosphere to 
produce nitric acid and nitric oxide. The nitric oxide 
evolved is re-oxidized and, combined with moisture, 
forms nitric acid. 

Since nitric acid is one of the more energetic of the 
oxidizing agents in both concentrated and diluted solu- 
tions, it will react with metallic components of the relay. 
For example, on the copper contact member, copper 
nitrate was first formed as a white amorphous salt. This 
white salt eventually turned green indicating the forma- 
tion of the hydrate. Chemical analysis of the green salt 
showed that it was a hydrated copper nitrate with the 
water of hydration being in the order of 3 or 5 mole- 
cules. Under certain conditions, such as heat generated 
by the arcing at the contacts and by the relay coil, the 
hydrates tend to part with their water, a process very 
similar to the evaporation of a liquid. The efflorescing 
of the water of hydration then aids in the formation of 
additional nitric acid. On parts that are zinc plated 
nitric acid reacts with the plating to form zinc nitrate. 
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NEW DEVELOPMENTS, IDEAS, AND 


INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Preventing Corrosion in Relays 


Magnet Coil Impregnation 
Dielectric Continuity Tester 
Plastics Vacuum Cleaner Handles 
Properties of Germanium 
Foamed Phenolic Plastics 
Wiring Cable Identification 
Bearings and Lubrication 
Inlaid Circuits 
Wow Meter 
Tilting Range Panel 

Currents Abroad 
High Frequency Voltage Standards 


Also other new ideas and 
developments of interest. 





Relationship between the first indications of the for- 
mation of anhydrous and hydrated copper nitrate and 
the continuous rate of operations required to produce 
these acid salts is shown in Fig. 2. The rate of forma- 
tion of these acid salts is considerably faster for an in- 
ductive load than for a resistive load because the dura- 
tion of the arc for an inductive load interruption is con- 
siderably longer in the latter case. 

Whenever an electric arc is drawn, ozone is one of 
the gaseous products. It is a gas of bluish color, with 
a characteristic odor ; more soluble in water than oxygen, 


4-Ldia holes.” . 

Bottom side wre 
covered with 4-4,dia holes 
linen stay . 
binding 


in side walls 


Fig. 3—When the molded relay base was modified by 

adding eight \%4-in. holes as shown, no corrosion was 

found after a million cycles under conditions that pre- 
viously produced corrosion in 25,000 operations. 
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50 volumes will dissolve in 100 parts of water. In its 
decomposition large quantities of energy are liberated, 
which increases the rate of the oxidizing process. 

Ozone is highly active, tending to oxidize any sub- 
stance with free electrons. As a result of this capacity 
to receive electrons, ozone is a mucli more powerful 
oxidizing agent than any other form of oxygen. Rubber 
and certain other forms of organic matter are rapidly 
oxidized. 

Since most relay coils are secured with staybinding 
and impregnated with varnish, both of which are organic 
in nature, the ozone will oxidize these components. The 
first indications are bleaching of the impregnating var- 
nish. In dust-tight devices sealed with a sponge rubber 
gasket, the ozone will oxidize the rubber and the end 
result is a lifeless piece which readily crumbles. Silver 
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contacts tarnish and turn brown. 

In order to determine the degree of ventilation re- 
quired to eliminate the formation of the acid salts, a 
relay base was modified as shown in Fig. 3 and then 
operated continuously at a rate of 30 cycles per min 
with the same inductive load. After more than a mil- 
lion cycles the modified relay showed slight oxidation 
of some parts but no formation of nitrate salts and the 
test was discontinued. 

These results show that the operating cycle will 
affect the life of an arcing device sealed under atmos- 
pheric conditions. If the rate of operation is infrequent, 
the corrosive atmosphere within the device will dissipate 
itself and formation of the acid salts will not occur. 
Only a small amount of ventilation is required for 
satisfactory operation for a continuous duty cycle. 9 0 
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Acetate-Butyrate for Vacuum Cleaner Handles 


Good impact resistance of cellulose actetate butyrate 
is put to design use in the two functional handles of 
this Singer vacuum cleaner. The larger handle (a) 
is assembled at the top of the double shaft of aluminum 
tubing and contains all the controls necessary for 
fingertip operation of the cleaner—two-speed switch 
for light or heavy work; remote-control lever for 
shifting position; and the release button for automati- 
cally reeling in the extension cord. Smaller handle (b) 
is located midway down the cleaner at the top of the 
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cord reel. Purpose of this handle is to provide grip 
for carrying the folded cleaner up and down stairs. 
Both handles have been designed so that each fits the 
hand comfortably. Reverse side of top handle has a 
molded-in scored surface to provide a good grip. Each 
of the handles is molded in hollow halves suitably 
cored for additional strength. A dark gray color is 
used for both. Material: Tenite, Tennessee Eastman 
Corp. Molded by Diehl Manufacturing Company, 
Electrical Division of Singer Manufacturing Co. 
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Dielectric Continuity Tester 


By continuous testing of wire as it leaves the 
enamelling furnace this pulse timing unit 
checks insulation quality in process. 


R. H. MARSH, Consultant 
Academy Tool & Machine Company 
THEODORE PACKARD, Metallurgist 
Driver-Harris Company 


ONVENTIONAL method of checking insulated 
wire for continuity of enamel coating is to take a 
specimen from the outer end of a spool and pass it 
through a mercury cup held at a fixed potential above the 
conductor. Shorts through the insulation are indicated 
on a voltmeter, and must not exceed a specified number 
in a given length of wire. This method has several ob- 
vious disadvantages since it checks only a small portion 
of the spool of wire and gives no indication of failure 
until long after the enamelling process is completed. 

To obtain the highest dielectric strength with mini- 
mum coating thickness it is not so important that few 
dielectric faults exist as it is that the distance between 
faults be of some minimum value ; faults should be sepa- 
rated far enough to avoid short circuits between them 
on adjacent turns when the wire is wound. But the 
most important problem is to check distance between 
faults concurrently with the enamelling process so as to 
control quality in manufacture and to insure desired 
quality throughout the entire spool of wire. This is 
particularly important in the production of finer sizes 
of enamelled resistance wire for precision resistors, and 
led Driver-Harris to require test equipment to accom- 
plish this end. Basic requirements set up for the equip- 
ment were that it must: 

1. Pick up and hold a signal of dielectric failure for 
analysis. 

2. Measure the importance of these failures against 
an adjustable standard. 

3. Supply a warning when the enamel coating devi- 
ates from the standard. 

For a practical device to be used in conjunction with 
the wire enamelling process certain other functional 
demands also had to be met. The equipment must have : 

1. Capacity to monitor a number of separate strands. 

2. Means for an instant check of the test unit at all 
times. 

3. Simple and accurate adjustments for setting test 
specifications. 

4. Stability for long periods of time unaffected by 
variations in power supply. 

5. No batteries. 

6. Quick replacement of units that may fail in service. 

7. Minimum of attention and maintenance. 

After experimenting with various mechanical count- 
ing systems and electronic relays, the equipment shown 
in Fig. 1 was developed to meet these requirements. 
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Fig. 1—Continuous dielectric continuity tester checks 

19 strands of enamelled wire leaving the enamelling 

furnace to determine the quality of coating as it is 

being applied. Four different adjustable test voltages 

are provided, with breakdown frequency separately ad- 
justable for each wire. 


This unit will check 19 strands simultaneously with the 
time between faults adjustable over a range of 10 to 1 
for each strand, and accommodating four different ad- 
justable test voltages. 

Each of the four banks of test units has its own 
plug-in power supply at the left, while five plug-in 
chassis to the right of each power supply contain indi- 
vidual testing circuits. All power supply units are 
interchangeable between banks, and all testing units 
are interchangeable at all plug-in stations. All elec- 
trical connections are made through plug contacts at 
the rear of the chassis as shown in Fig. 2. 

Power supply units are designed to supply the B volt- 
age for all the test circuits in its bank as well as the d-c 
testing voltage to the mercury cup. Test voltage is 
adjusted by a rheostat on the chassis and indicated by 
the meter and selector switch at the bottom center of 
the rack. Each test unit has but one adjustment which 
controls the minimum time interval between faults be- 
fore closing an alarm circuit. A special unit plugged 
into the lower right position on the rack (but which 
may be plugged into any test chassis position) supplies 
a bias supply for all units as explained later. 

To obtain a permanent record of test data, a 20-pen 
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impulse recorder is connected to the terminal bank 
shown at the right of the meter. All test circuits from 
mercury cups are wired to the panel at the left. Termi- 
nals are also provided for a single external alarm cir- 
cuit fed by all test units. Each test unit may be checked 
by a shorting pushbutton and selector switch at the right 
of the meter. With power supplied to the fuse panel. 
the equipment is ready to use. 

Tap switches on test units are calibrated in impulses 
per minute required to operate the alarm. With the 
speed of the wire known and the minimum of faults per 
100 ft of wire permitted by specifications, each test 
unit is readily set for the test limit. Except for adjust- 
ing the test voltage on the power supply unit, no other 
adjustments are required. 

Electrical circuit employed in each test unit is shown 
in Fig. 3. A positive voltage from the pulse-amplifier 
is conducted to a mercury cup on the enamelling ma- 
chine. By grounding the wire before it enters the mer- 
cury cup, this voltage is impressed upon the enamel 
insulation. Dielectric failures cause minute pulses of 
current to be conducted to the pulse-amplifier and 
stored in the timing circuit where they are counted 
against time. But since they are relatively weak and 
of random width they are first converted to pulses of 
greater amplitude and uniform width in a simple multi- 
vibrator circuit. 

A relay _R1 operated by the multivibrator output, 


stores the impulses in the timing circuit until a sufficient 
number have been accumulated to fire the thyratron 


through the neon trigger G. A calibrated variable 
resistor C in the form of a tap switch assembly is used 
as a voltage divider to set the amplitude of the pulses 
being stored. This governs the number of pulses re- 
quired to trigger the thyratron. Counteracting this 
storage of pulses a discharge resistor drains the timing 


Alarm 
kKecorder corn. 
Bias 

fil. 

Jest vol? 

Br 


WS tine 


SUPPLY 


Fig. 2—Individual test units are identical and may be 
plugged into any test position in the rack. All electrical 


connections are made through the plug at the rear. 


circuit at a predetermined rate. Thus, the voltage ac- 
cumulation rate must exceed the discharge rate before 
this triggering action can occur. But when pulses come 
at a faster rate than the timing circuit is set the thyra- 
tron fires, the contact points on its plate relay R2 
momentarily close the recorder and alarm circuits, and 
restore the timing circuit to normal. 

Since the accuracy of timing depends to a large ex- 
tent upon what portion of its characteristic curve the 
thyratron is fired, there must be minimum deviation 
in the hold-off bias, for this reason the bias supply is 
derived independently of the other power supplies. And 
for economy it is installed in a separate chassis which 


PANEL 
WIRING 


SUPPLY 


PULSE AMPLIFIER 


Fig. 3—Pulse amplifier uses a multivibrator circuit to convert incoming pulses of varying duration into a pulse of fixed 


voltage. 
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Adjustable resistor C determines minimum time between impulses required to fire the thyratron. 
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*+ TROPITAN” Furniture by Ritts Co., Los Angeles, Cal. 


-eswhen AMERICAN PHILLIPS SCREWS 
are used to fasten fine furniture like this* 
TSA Take a look at this handsome living room. 


How would yox like to try building furniture like that, with wobbly screws 
and slipping, slashing drivers? Well, neither would the builders of this 
visibly top-quality line. So they play safe. They use American Phillips 
Screws instead of binding the frame together, ...and haven’t a worry in the 
world about cost, spoilage, or complications in production. In fact, they 
guarantee the frame for life. 








sip OUT lta ee Litem tcg Nor do they have any worry about their ultra- 
4-WINGED DRIVER on RECESS modern designs being spoiled by old-fashioned, ugly, slotted screws... 
OF PHILLIPS TAPER ein nor about any burred screwheads left to injure customers and clothes and 












gos: spoil repeat sales. For against all these former threats, they now have 


American Phillips Protection at every fastening point. Now, how about 
you? What fastening worries do you have? Write. 


~ American Screw Co., Providence 1, R. 1.; Chicago 11: 589 E. Illinois St.; Detroit 2: 502 Stephenson Bidg. 
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may be plugged into any testing station on the panel 
to hold off all of the thyratrons in use. If servicing is 
needed, a replacement unit can be quickly inserted. 
Another interesting feature of this circuit is the method 
employed for oscillating the timing circuit when pulses 
received by the amplifier are of long duration. Such 
would be the case when the enamel coating is so thin 
or a defect is of such length that breakdown is con- 
tinuous. In ordinary amplifier circuits only one pulse 
would be delivered for a continuous short. To correct 
this deficiency, the test supply voltage has two resistors 
before its input relay contacts. One limits the charging 
of the condenser before the neon bulb N; the other 
shunts the neon to pass the test potential. When a di- 
electric failure occurs, the condenser discharges through 


the neon bulb giving one pulse. As soon as the neon 
has discharged the condenser, it stops ionizing and the 
condenser recharges through the first resistor, the value 
of which is less than the shunt. When the charge is again 
equal to the firing voltage of the neon bulb, it repeats 
this cycle until the short in the testing circuit is re- 
moved. Thus, the alarm is repeatedly excited until 
the enamelling process has been corrected. 

Single test units can, of course, be used for conven- 
tional check tests on samples taken from ends of spools. 
Or the equipment may be used to check continuity of 
other dielectric coatings or any other type of test which 
can be resolved into a voltage change. Pulse width and 
timing calibration can be varied over a wide range to fit 
either higher or lower speed operation. ooo 


Neon-Lamp Pocket-Size Voltmeter 


Simple device for field or routine laboratory 
use utilizes commercial type lamps suitably 
selected and aged. 


Two principles are utilized in the design of the rela- 
tively simple neon-lamp voltmeter illustrated here: (1) 
glow discharge lamps have fairly fixed breakdown and 
extinguishing potentials; and (2) by careful selection 
and aging of the lamps and by proper electrostatic 
shielding, stable and reproducible results within one or 
two volts have been obtained from some commercial 
types of lamps. The device itself (trademarked Mini- 
Volt by the Industrial Devices, Inc.) comprises as the 
basic elements a variable potentiometer, the neon lamp, 


Glow discharge lamp is basic element in this compact, 
sturdy voltmeter. Overall dimensions of case:, 1% in. 
diam x 1 in. depth. 
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and appropriate test leads, all housed within a black 
polystyrene case. 4 

Calibration knob is attached to potentiometer slider. 
Use of the potentiometer depends solely on the ratio 
of the total resistances to that tapped off by the slider. 
Calibration depends only on ratio of potentiometer arms, 
and not on absolute resistance value or upon slider con- 
tact resistance. 

To operate instrument, the test leads are connected 
to circuit being tested; the knob is rotated until neon 
glow is extinguished ; and then the voltage is read direct- 
ly from the scale. The device is calibrated for use on 
a-c from 65 to 600 volts. For d-c circuits, readings are 
multiplied by a conversion factor of 1.15. By suitable 
setting the instrument will indicate whether circuit is 
a-c or d-c. To do so, indicator is set at a point on scale 
where the lamp glows very brightly. If both electrodes 
of lamp glow, the circuit is a-c. For d-c, only one elec- 
trode (the one furthest from knob) will glow when the 
proper lead is connected to the positive side. 

Instrument is not intended for precision laboratory 
work, but error due to vibration is said to be held within 
5 per cent at 115-volt nominal line. Sturdy construction 
and lack of danger of burnout are claimed to make the 
instrument particularly suitable for various field tests 
and also for routine laboratory work. ooo 


High Frequency Voltage Standards 


Recognizing the importance of high frequency stand- 
ard voltage in the field of radio and electronics, the 
National Bureau of Standards is developing primary 
standards of voltage for radio frequencies up to several 
hundred megacycles. This work is being carried on as 
part of a broad program to develop national standards 
for electrical quantities at all radio frequencies. 

Precision voltage standards are needed by communi- 
cations services and research groups in the adjustment 
of many laboratory and field instruments operating at 
high frequencies. The calibration of signal generators, 
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Series R Stepper 


Three basic types of A.C. 
and D.C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16" x 13/8” 
x 1. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8” x 
? 1/2" « ¥°3R8", 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., or 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 


Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 






Series 220 A.C. Relay 


Capable of breaking 
currents up to 20 amps 
at 230 v.,60c¢.,A.C., 
non- inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16" dual contacts 
minimize arcing. 


COMPLETE CONTROL ASSEMBLIES: 


MAY 1949 


Uf tte a Control Protlem.. 
Guardian HAS the ANSWER! 


Name a Relay, Switch or Solenoid problem... 
99 times in 100 Guardian has the solution. Sub- 
mit your specifications for application data and 
cost-free recommendations. 


GUARDIAN 


1627-F W. WALNUT STREET 


Guardian engineers are tops at designing complete assem- 
blies, from simple start-stop controls to the complexities 
of time-delay, timing, counting, multiple credit, add and 
subtract or sequence operations. Thousands of Guardian 
control applications attest to Guardian’s flexibility. Without 
question—Guardian qualifies to design and furnish com- 
posite parts or completely packaged control assemblies — 
housings, mountings and harnesses—all set to plug in! 


( ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INOUSTRY 
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field-intensity meters, radio receivers, and vacuum-tube 
voltmeters depends on the accuracy of available refer- 
ence standards. 

A practical high frequency voltage standard must 
combine reliability with maximum precision and should 
approach as closely as possible the accuracy of the direct- 
current voltage standard—the standard cell. With this 
in mind, the Bureau has concentrated on methods of 
measuring single frequency voltages directly in terms of 
a standard d-c cell. Specific techniques have been chosen 
for best time efficiency and accuracy over the widest 
range of voltage and frequency, without using frequency 
corrections. Reliability has been achieved by cross- 
checking the results of several independent methods 
hased on different principles. Reproducibility of results 
and agreement between individual primary standard 
methods is required within 1 per cent, since measure- 
ments to that accuracy are considered to be of good pre- 
cision in the h-f region. 

One of the techniques developed by the Bureau which 
satisfactorily meets the basic requirements for a primary 
standard is the voltage-measuring bolometer bridge util- 
izing the dependence of bolometer resistance on power 
dissipation. In this method, a d-c bridge with a bolo- 
meter in one of its legs is first balanced on d-c. R-f 
power is then substituted for some of the d-c power and 
the bridge is rebalanced. The amount of r-f power equals 
the difference in d-c power required for balance in each 
case. 

Several major developments made possible the appli- 
cation of the bolometer bridge to h-f voltage measure- 
ments. A type of bolometer well suited to the job was 
available in the form of small thermistors only 0.15 in. 
diam. A special mounting for a two-thermistor arrange- 
ment eliminates frequency corrections, and reduces the 
temperature time lag of the thermistors, cutting the time 
required to obtain bridge balance. 

The thermistor bridge has been used so far in the 
voltage range from 20 millivolts to 1.5 volts at all fre- 
quencies from audio to 800 megacycles. The top fre- 
quency limit may be considerably higher, but this limit 
will not be established until other independent methods 
are available at the higher frequencies. ooo 


Wiring Cable Identification 


New method of lead numbering simplifies 
production and maintenance of military 
equipment. 


CHARLES DE VORE 
Signal Corps Labs., Ft. Monmouth 


Both manufacturing and field maintenance advantages 
have been demonstrated by a new method of cable iden- 
tification developed by engineers of Watson Labora- 
tories, Air Materiel Command. In contrast with the 
provision of JAN-C-76 Specification which covers the 
use of colored tracers, the new method requires a total 
of not more than eight solid colors, with the identifica- 
tion being secured through the use of numbers-stamped 
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Automobile Trouble Light 


Designed to fit in the glove compartment and plug 
into the cigarette lighter socket, this small trouble light 
combines several functions. A 17-ft cord unreels from 
a rotating shell forming the base. When the unit is 
placed on the road and the hinged cover opened, a 21-cp 
bulb in front of a polished reflector provides wide illu- 
mination, while a small flashing bulb mounted on the 
other side of the reflector shines through the transparent 
red plastics cover as a warning light to the rear. Base, 
body and hinged cover are molded plastics. ooo 


Automobile trouble light made by Alden Products Co.. 

Brockton, Mass., contains a 17-ft cord on a reel in the 

base; opens up to flash a red warning light to rear and 
supply ample light forward for working area. 





at 2-in. intervals along the separate wires. Contrasting 
colors are used for the marking, light colors being used 
against a dark background and dark numbers on light- 
colored wire. 

Four numbers are used to identify an individual wire 
in the new method. The first two numbers designate 
the component of the equipment, while the last two in- 
dicate the serial number of the wire in that component. 
Thus, wire “1188” would be the 88th wire in component 
number 11 of a radar set, for example. All numbers 
are, of course, cross-referenced on the wiring diagrams 
in the operating and maintenance instructions packed 
with the equipment. : 

This scheme was recently adopted in the manufacture 
of Radar Set An/CPN-4, an improved Ground Control 
Approach (GCA) equipment manufactured for the 
USAF by Gilfillan Brothers of Los Angeles who used 
numbering machines made by Kingsley Machine Co., 
Hollywood, Cal. 

From the standpoint of production, the new identifica- 
tion method allows a less-experienced worker to stamp 
the numbers on the cables on an assembly-line basis. 
Cables in the “1100” series, for example, can then be 
placed in one bin for the convenience of the workmen 
assembling component number 11. 

From the standpoint of maintenance, it is simpler 
to instruct a mechanic to replace wire 1188 running from 
tube V108 to resistor R-1102, than to refer to the red- 
and-yellow tracer running from, etc. Field experience 
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DIRECT FACTORY ENGINEERING 
SERVICE — Extensive motor 
technology, accumulated 
through years of Fractional H.P. 
Motor engineering and manu- 
facture brought to your own 
plant by our experienced, fac- 
tory-trained engineers. 





RIGHT PRICE — To allow widest 
margin in pricing for competitive 
selling... FASCO “Custom En- 
gineering Service” utilizes the 
economy of a basically standard 
production line motor . . . custom 
engineers it to fit your special 
needs. 





EFFICIENT PERFORMANCE — So 
important to the success of your 
product ... proved by FASCO’S 
continuing success and growth 
- « . attained by building the 
maximum in quiet, economical, 
trouble-free operation into 
motors for many thousands of 
products that have served users 
with full satisfaction. 





FASCO iNDUSTRIES, INC. 


Formerly F, A. Smith Manufacturing Co., Inc. 
ROCHESTER 2, N. Y. 
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FASCO QUALITY — Adds anextra 
measure of value to your prod- 
uct. Every step in the manufac- 
ture of FASCO Motors . . . from 
raw stock to final test .. . is 
under rigid uniform control of 
the most precise instruments 


and methods. 


DEPENDABLE MANUFACTURER 
—Not a giant plant, nor a small 
one. But a medium-size (250,000 
sq. f{t.—1,000 employees) well. 
established reputable manufac- 
turer you can depend on for 
delivery as well as ie quality of 
product. 


WRITE on your company letterhead for complete information 
on FASCO “Custom Engineering Service,” and catalog. 








FASCO 
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has also indicated that colors on tracers sometimes fade 


or disappear under exposure to various climatic condi- 
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tions, whereas the numbers appear to have longer 
visibility. goo 


Foamed Phenolic Plastic 


Extremely high volume-to-weight ratio fea- 
tures this material developed by Westing- 
house chemist for thermal insulating appli- 
cations and for sandwich-type construction. 


OAMED, or expanded, solid plastics are not 
essentially new materials, but have many un- 
explored potential uses. Cellular celluloid acetate, 
foamed polystyrene, foamed vinyls, and foamed phe. 
nolics have been known since several years. Newcomer 
to this group is a phenolic foam announced currently 
by Westinghouse Research Laboratories and_repre- 
senting a culmination of three years’ research work. 
Developed primarily for use as a thermal insulating 
material, this foam is said to expand to 100 times its 
original volume when baked. General properties also 
feature resistance to fire, moisture, and fungus growth. 
Resin is available in the form of thick syrupy liquid. 
It attains its foam-like, solid character by being heated 


Just a culinary touch to a scientific test: It takes that 

big chunk at the left of the new foamed phenolic plastic 

developed by Westinghouse to balance 5 oz of meringue 
at the right. 
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for about 15 min with a suitable catalyst at about 350 
F, and then being exposed to air. Entrapped air—a 
proportion of about 100 parts of air to 1 part of resin 
—give the material its extreme lightness. A point of 
economy, according to Westinghouse engineers, is that 
the material is shipped in its liquid, or syrupy, form 
and that there is therefore no cost incurred for shipping 
extremely bulky materials. The material is “foamed” at 
the place of application, as against certain bulky con- 
ventional insulating materials that are manufactured 
with entrapped and suspended air in their fibrous or 
cellular structure. 

In the electrical design field potential applications 
may include refrigerator insulation; other applications 
are seen for thermal insulation of electrically operated 
vending machines for soft drinks and other products 
where refrigeration is desirable. Important applications 
are seen for prefabricated structural parts of the sand- 
wich type. ooo 
(Turn to page 128) 


Experimental use of the foam phenolic is shown here 
in the 9-cu ft Westinghouse refrigerator completely 
insulated with this material. Refrigerator is shown after 
the insulation job was completed but before door-liner 
and other parts were replaced. Liquid resin was poured 
into the space between the inner and outer sides of the 
refrigerator, and the unit was heated in a large oven for 
15 min. Both illustrations show Westinghouse chemist 
Robert F. Sterling who developed this material. 
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As to Shielding, one user writes: ‘““Making frequent volt- 
age measurements with your Model 901, in the heavy mag- 
netic field near a 15,000 ampere bus, the meter consistently 
checks well within the guaranteed accuracy.” 

Available in D-C, Model 901; and A-C, Model 904, sin- 


gle and multiple ranges of wide coverage. Ask your local 


Weston representative for the facts, or write... WESTON G Seung 
Electrical Instrument Corporation, 617 Frelinghuysen Ave- WS 


nue, Newark 5. New Jersey. 





Albany « Atlanta Boston + Buffalo + Charlotte * Chicago » Cincinnati « Cleveland + Dallas + Denver * Detroit Houston » Jacksonville » Knoxville © Little Reck » Los Angeles » Meriden » Minneapolis «Newark . 


b New Orleans eNew York Orlando - Philadelphia + Phoenix «Pittsburgh Rochester *San Francisco » Seattle St. Louis «Syracuse > Tuisa+ln Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Range Panel Tilts for Servicing 


To make their electric range completely serviceable 
from the front after installation, the back control panel 
on the new General Electric range tilts forward as shown 
in the front view below. Two-handles at the base of the 


ee le 


Pend 


% ee 


Control panel on the new General Electric range can be 
tilted forward for servicing after installation without-having 
to move the range away from the wall. 


control panel lock it in place, but can readily be released 
by raising the right front surface unit. Tilting the panel 
automatically operates a switch to cut off all power to 
the range. When tilted forward, as shown in the back 
view, all components can be replaced as individual units. 


Germanium 


Although its properties have been very little studied 
until recent years, germanium is one of the most re- 
markable of the elements. It is one of the ‘‘monatonic 
semiconductors,” a group of elements including boron, 
silicon; germanium, selenium, tellurium and perhaps 
others. These elements have properties intermediate 
between those of insulators and conductors, yet dif- 
ferent from both. Besides having conductivity inter- 
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mediate between metals and insulators, they have am 
electronic conductivity that increases with temperatu 
over at least some temperature range. 

In many of its physical and chemical propertieg 
germanium is closely related to carbon, silicon and tif 
It was discovered in 1886 by a German chemist, a 
is still prepared by slow and costly laboratory method 
Properties of the product depend to a great extent of 
the care with which melting and reduction is done, t 
atmosphere of melting and the heat treatment of thé 
ingot. Traces of water vapor in processing atmosphere 
appear to increase the resistivity. Impurities, howevef 
have a much greater effect on resistivity which may bg 
as high as 50 or as low as 0.001 ohm-cm, dependi 
on the concentration and type of impurity. 

Another interesting property of the resistivity is th 
influence of magnetic field strength. High resistivity 
samples sometimes show an increase of 25 per cent OF 
more in resistance when placed in a magnetic field of 
15,000 gauss at room temperature. ; 

Thermoelectric power is much larger in germaniuni 
than in metals. As compared with a copper-constantail 
thermocouple with a few microvolts per deg C, high 
resistivity germanium delivers a potential measured iff 
millivolts per deg C, but much energy is lost betweett 
the hot and cold junctions because of the high thermal, 
conductivity of germanium. This high thermal condues 
tivity is an anomalous property since in metals high 
heat conductivity and high electrical conductivity aré 
found together. For example, the electrical conductivity 
of copper is up to a million times that of germanium) 
while the thermal conductivity is but three or four 
times as much. 

Principal uses so far for this unusual material have 
been in high frequency detectors, rectifiers with a high 
inverse voltage, and the transistor or diode amplifier, 

For additional information, see ‘Germanium, Im 
portant New Semiconductor,” by Dr. W. C. Dunlap; 
Jr., General Electric Review, Vol. 52, No. 2, February 
1949, pages 9-17. agg 


Inlaid Circuits 


Improved printed circuit methods provide 
increased current capacity and abrasion 
resistance. 


Electrical conductors with surfaces flush with the: 
surrounding insulation rather than elevated above thé 
surface offer special advantages for sliding contacts 
on miniature tap switches, commutators, potentiometers 
and variable resistors. In addition, the high conduc 
tivity, fine detail, firm anchorage and small size attain 
able are said to make them suitable for miniature 
circuit elements requiring high performance. 

In these units, made by Glass Products Co., Chicago, 
a wide range of size and pattern can be provided. 
Minimum customary line width and spacing are about 
0.002 in. but finer patterns can be attained, and accuracy 
of 0.0002 in. is readily provided. Conductivity and 

(Continued on page 184) 
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From the pouring of the melt—and through the 
expert processing to the finished product—the skill 
of Wilbur B. Driver craftsmen assures you of 
TOPHET resistance alloys which are always a 


dependable source of heat in electrical appliances 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 


MAY 1949 


FOR TOP ANEAT 





Materials, Equipment, 
Electrical and Mechanical Parts, Finishes; 


FHP A-C MOTORS 


Line of unit bearing, shaded pole fractional horsepower 
motors (Type KSP71) is suitable for driving fans, blow- 
ers, and small pumps. Motors are available in three 
ratings: %4o hp, 60/50 cycle, totally enclosed; %5 hp, 60 
cycle, totally enclosed; and %s hp, 60 cycle, open. All 


ratings are designed for 115 or 230 volts, clockwise or 
counter-clockwise rotation, for horizontal or vertical shaft 
operation. Motors have a die cast aluminum frame and are 
available in a variety of mountings including shaft-end, 
opposite shaft-end and resilient-base. Also suitable for 
band-mounting ; space available for band is approximately 
1% in. General Electric Co., Schenectady 5, N. Y. 


SUBMINIATURE PENTODE 


Sharp cutoff filament type pentode (type 1AD4) de- 
signed for Signal Corps specifications for r-f and a-f ap- 
plications in portable equipment is now available in quan- 
tity. Tube is characterized by a high mutual conductance 
of 2,000 micromohs and shielding for r-f applications. Direct 


interelectrode capacitances (in mmfds) are 0.01 grid to 
plate, 4.5 input, and 4.5 output. Filament voltage and cur- 
rent, 1.25 and 100 ma. Plate and screen supply voltage is 
45; plate current and -resistance, 3 ma and 0.5 megohms. 
Flexible terminal leads may be soldered or welded directly 
to circuit components without use of sockets. Tube mea- 
sures 0:40 in. diam (max) and 1.50 in. high. Envelope: 
T-2x3 glass. Raytheon Manufacturing Co., 60 East 42 St., 
New York 17. 


D-C, A-C POWER RELAYS 


SPDT power relays (Bulletin 103) designed to aircraft 
requirements are suitable for remote and automatic control 
purposes where vibration and shock are encountered. D-c 
relays are said to withstand acceleration tests above 10g 
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and vibrations of 60 cycles and 1/32 in. amplitude. Elec: 
trical ratings: normally open contacts are 25 amp 24 volts 
d-c or 115 volts a-c, 50 to 60 cycles; normally closed con- 
tacts are 2 amp d-c or 115 volts a-c, 50 to 60 cycles. Con} 


tinuous duty coils are available for operation up to 115 
volts d-c or 230 volts a-c at 60 cycles. Relay parts are 
mounted on a molded phenolic base with front-connected 
post type terminal inserts. Contact gap, tail spring and 
normally closed contacts are adjustable. Also furnished in 
single pole normally open with base and mounting dimen- 
sions conforming to Air Corps specifications. Ward Leon-} 
ard Electric Co., 34 South St., Mount Vernon, N. Y. 


METALLIC COLORED PLASTICS 


Two metallic colors in Lustrex polystyrene formulated 
to simulate bronze and aluminum are available in pelleted 
form. Compounds are intended for use in radio cabinets, 
electrical fittings, clock cases, refrigerator parts and other 
similar items. Materials are claimed to combine low cost 
with improved moldability and to have same strength and 
flexibility of regular polystyrene. Manufacturer states the 
favorable position of this material against metals on a 
price-weight basis. Plastics are characterized by uniform 
color and tone of metal. Mottled effects are possible by 
the addition of black or other colors depending upon the 
desired finish. Monsanto Chemical Co. EMP-16, Spring- 
field, Mass. 


MULTI-CIRCUIT TIMERS 


Single or multi-contact 
timers (Type CF3)_ pro- 
vide automatic control of 
one, two, three or four cir- 
cuit operation in a _ prede- 
termined timing sequence. 
Timers, designed for built- 
in applications, are intended 
for controlling a series of 
machine operations such as 
commercial dishwashers and 
battery chargers, to reverse 
motors, and to operate mo- 
tors, valves, signals or com- 
binations of these in sequence. Unit consists of a syn- 
chronous motor with enclosed gear train mounted on sturdy 
bracket. Single or multiple cams fastened to motor shait 
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| Chicago Molded Plastics — of course! 


again and again for the best in plas- 
tics. And that’s why you'll find it 
good business to discuss your plans 
with a Chicago Molded engineer. 
Just phone or write. There’s no obli- 
gation. 


For those who prefer a pleasant, unhurried 
awakening, the new Westclox Moonbeam 
alarm clock provides all that could be 
desired. It gently arouses the sleeper by 
means of intermittent flashes of light. If 
this is ignored, the job is finished off by a 
tleasing, yet insistent, audible alarm. 


The Moonbeam alarm is as handsome as it 
is efficient, thanks to Chicago Molded Plas- 
tics. It is molded of a gleaming white trans- 
lucent material which gives full visibility to 
the enclosed light. And the entire case is 
molded in a single operation without the 
need of any applied finish. 


* * * * 


Only molded plastics could provide 
the needed physical properties to- 
gether with fast, low cost mass pro- 
duction to turn out this handsome 
clock case. And this is just one of 
hundreds of new developments made 
possible by this versatile process. 


However, in the production of any 
molded plastics job, the important 
factor is your choice of molder. You 
are entrusting him with full respon- 
sibility for thorough engineering... 
for producing the intricate precision 
molds... providing the correct 
molding method and equipment... 
and delivering the finished part in 
accordance with your own produc- 
tion schedules. 


You'll find Chicago Molded meets 
every requirement... unsurpassed 
facilities for engineering, designing, 
mold-making, together with com- 
plete equipment for producing any 
job, either compression, injection or 
plunger molded, in any —, And 
back of this is over 30 years of expe- 
rience in plastics. 


That’s why hundreds of industrial 
leaders come to Chicago Molded 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, lll. 


Representatives in principal 
industrial centers 


a 
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COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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EMBLEM OF QUALITY 


SEWING MACHINES 


It’s little things that make a sale. Take 
a sewing machine for instance — the 
delicate, precise action of the shuttle 
— the quiet, smooth running gears — 
no skipping of stitches — these things 
give to the prospective buyer a solid 
feeling of dependability — a pride of 
ownership that everything about it 
is right. 

Even the screws used in assembling 
such a machine have features which 


operate an enclosed dust-proof DT snap-action switch (SP, 
DP, 3P, or 4P) rated at 10 amp 115 volts, 5 amp at 230 
wolts. Voltages available are 6, 12, 24, 115 and 230 volts 
50/60 cycles; supplied for 440 volts 25 cycles on request. 
Timer is available in 27 different time ranges, from one 
revolution in 10 sec to one revolution in 24 hrs. Minimum 
operating time of any one circuit is 6 deg. Accuracy at 
operating point of any one circuit is said to be 1% deg 
and +3 deg between any two circuits. Also provided with 
special feature which will allow timer to be started man- 
ually, complete one operation and then stop. R. W. Cramer 
Co., Inc., Centerbrook, Conn. 


R-F CHOKES 


Wire wound insulated r-f chokes (Types CLA, CL-1) 
designed for television and FM receivers are available in 
identical inductance values from 0.47 to 3.3 microhenrys. 
Type CL-1 is also available up to 10 microhenrys. 
Specific applications include filament chokes, plate loads 


(series peaking inductances), wave traps, parasitic sup- 
pressors, line terminating impedances, cathode and grid 
chokes, antenna chokes and others. They are constructed 
of copper wire which is wound tightly around an insulated 


add definitely to the quality of the 
product. For because of snug fitting 
threads, true slots, heads which center 
and draw up tightly, everything is 
held in its proper place and parts 
work as intended — at the right time, 
and in the right places. 

Kke’strue, quality attracts quality. 
That’s why — 


, features RLCO screws = : 
core with wire terminals attached at each end. Entire 





assembly is molded at high pressure in mica-filled phenolic 
compound, which has an insulation breakdown of 1,000 
volts to ground. Phenolic housing provides protection 
against moisture and mechanical damage. Sufficiently high 

Q permits broad-band tuning in FM and television ranges. 
a | Values of Q (12 mc) for type CLA is from 26 to 21, Type 
CL-1 from 30 to 20; increasing at the higher frequencies. 
D-c resistance range is 0.22 to 3.0 ohms and 0.14 to 8.2 
ohms respectively. International Resistance Co., 401 N. 
Broad St., Philadelphia 8. 








REVERSING CONTACTOR 


Sturdy a-c- or d-c reversing contactor has been designed 
for electrical equipment such as hoists, door operators and 
motorized valves. Contactor ratings are 1 hp at 115 or 
230 volts single phase, 2 hp at 110/220 volts and 1 hp at 
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1916 BROADWAY ROCKFORD, ILLINOIS 


Write for Catalog No. 48 


440/550 volts polyphase, and 1 hp at 115 or 230 volts d-c. 
WOOD SCREWS © MACHINE SCREWS © MACHINE SCREW NUTS 


. . - ba . nd 
DRIVE SCREWS © CAP SCREWS® LAG SCREWS SPECIAL SCREWS Unit consists of two 3-pole solenoids (for forward a 
TAPPING SCREWS © STOVE BOLTS © PIPE PLUGS reverse Operation) mounted on a common frame and me- 
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Keep 
Motors 
Working 

Preventing 
Burnouts 





A Klixon Protector, incorporated into the 
motor of equipment such as circulating 
pumps helps keep the unit operating by 
eliminating possible motor burn-outs. 

The Klixon Protector takes into con- 
sideration such motor destroying factors 
as overloading, low line voltage, poor 
ventilation... anything that causes the 
motor to overheat . . . and prevents motor 
burnouts by cutting “off” the power 
should the motor become 
dangerously overheated. 


KLiZoN 


Temporary overloads do not cause nui- 
sance tripouts. 

Regardless of the type of motor driven 
equipment you use, always specify and 
insist that your motor manufacturer sup- 
plies motors with built-in Klixon Protec- 
tors. Remember, too, Klixon Protectors 
keep transformers, solenoids, variable 
voltage transformers and other electrical 
equipment from burning out. 


SPENCER THERMOSTAT COMPANY 


Division Metals & Controls Corp. 
105 Forest Street, Attleboro, Mass 





HERE'S HOW KLIXON PROTECTORS WORK 


CORLL 


. 


o 






Qed, 


Bs 


t ROAR, 
fy 


CLICK...IT'S OFF 


When temperature within the equip- 
ment reaches danger point, KLIXON 
Protector snaps the power ‘‘OFF” 
preventing burnouts. 
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CICK...ITS ON 


As soon as equipment cools to safe 
operating temperature, the KLIXON 
Protector automatically snaps the 
power “ON” agaia. 






..- 192 PAGES of 
USEFUL INFORMATION 


Engineers, designers. purchasing agents 


GET YOUR COPY 


You will find complete data on the lamps used in 
pilot lights. 


And illustrations — all full size—of hundreds of 
items you will use. 


There is a table of resistors for operation of 
lamps on all voltages. 


Complete dimensional data on each unit. 
M ore than 2,000 Underwriters’ Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N.Y. TELEPHONE SPRING 7-1300 


Ih, AVE 
» AKRON 14, OHIO 


chanically interlocked to prevent simultaneous closure, 
Contacts are insulated to minimize arcing damage; open 
arc chutes facilitate cooling and escapement of ionized 
gases. Auxiliary contacts can be added for electric inter- 
lock. All fixed contacts are interchangeable as well as the 
moving contacts and corresponding parts on each solenoid, 
Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7. 


SUBFRACTIONAL HP A-C MOTOR 


Compact shaded-pole (2-pole) induction motor is suit. 
able for fans, phonographs, appliances, film projectors, 
vending machines, hair dryers and for control devices. If 
operates from 110 volts 60 cycle supply; rating is 1/116 


hp at 2900 rpm. Torque output is 3 in.-oz at 31 watts 
input with a core stack of 0.670 in. Efficiency of motor is 
stated to be 20.5 per cent. Stack can be changed for 
various horsepower ratings. Motor is for both continuous 
and intermittent duty and is equipped with self-aligning 
bearings. Dimensions are 23¢ in. x 3 in. x 2 in. United 
Pressed Products Co., 407 S. Aberdeen St., Chicago 7. 


HEAVY-DUTY LIMIT SWITCH 


Sturdy SPDT snap-action enclosed limit switch (BAFI]- 
2RN) is intended for general industrial applications. High 
capacity Type A switch element has a steady state current 
rating of 20 amp and inrush capacity of 75 amp at volt- 
ages up to 460 volts a-c. It is U-L approved for 20 amp 
125, 250, or 460 volts a-c and also 10 amp 125 volts a-c: 


approved for 4% amp 250 volts and 42 amp 125 voits d-c. 
Features include a die cast aluminum housing which seals 
switch from dust and moisture and a sturdy overtravel 
mechanism said to give long service. Switch is available 
in right- or left-hand design. It is provided with three 
¥ in. holes for surface mounting ; mounting bosses are pro- 
vided for attaching on top, bottom, or back surfaces. Over- 
travel is 0.219 in. (max), movement differential, 0.006 in. 
max. Micro Switch, Freeport, III. 


ELECTRONIC TIMER 


Electronic device employing standard type vacuum tube 
obtains its timing intervals by charging two resistance- 
capacitance networks. Time interval ranges: “on” from 
0.2 to 200 sec, “off” from 0.1 to 60 sec. Timers are in- 


tended for use in automatic spot welding, plastics molding, 
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° : - 1. 5-kw input up fo 160 Me 
98 watts... No comparable 


cee 5. 5-kw input up to 110 Me 


- +--+ Ne comparable 


-. saving *—7O% 


+++ 100-kw input up to 10 Me 
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ee the economy of siovtesadisGideiatans filaments 
and improved cooling in high-power tubes 


Here is unparalleled tube value... 


Five new RCA tubes, ranging in power 
input from 1.5- to 150-kw, and success- 
fully utilizing economical thoriated- 
tungsten filaments which offer marked 
savings in filament power and the 
cost of associated power equipment. 


Five tubes with proved features of 
previous similar types. Two—the 5762 
and 5786—have efficient newly de- 
signed radiators that permit the use 
of less expensive blowers. 


Five tubes with improved internal 
constructions that contribute to their 
more efficient operation and longer 
service life. 


These five new RCA tube types are 
“musts” for designers of broadcast, 
communications and industrial elec- 
tronic equipment where design and 
operating economies alike are im- 
portant considerations. 


Forced-air-cooled assemblies and 


water-jacket assemblies are available 
for most RCA power tubes. 


RCA Application Engineers are 
ready to consult with you on the ap- 
plication of these improved tubes and 
accessories to your specific designs. 
For complete technical information 
covering the types in which you are 
interested, write RCA, Commercial 
Engineering, Section 41ER, Harri- 
son, New Jersey. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, HM. JI. 
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EVs) 
¢ MAN-HOURS 


with the . . 


Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem .. . and slash your pro- 
duction costs! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 


diathermy, food processing, heat cycling and other similar 
machines. Since standard relay is DPDT the time intervals 
are interchangeable. The relay is said to be of sturdy 
construction ; relay contacts are rated at 10 amp 115 volts, 
or 2 amp 460 volts, non-inductive. All contacts are wired 
to plug or to terminal strip shown in the illustration. Con- 


trols consist of off-on toggle switch, fuse (lower right), 
synchronizing push button, and off-on and long-short time 
controls. The off-on time controls are rotatable; clockwise 
rotation gives increased “off” and “on” cycles. Longer and 
shorter intervals can be provided on special order. Steel 
cabinet measures 6 in. x 6 in. x 6 in. G. C. Wilson & Co.,, 
Chatham, N. J. 


ELECTRON TUBES 


Multi-unit tube (RCA-12S8-GT) combining three diodes 
and a high-mu triode in one bulb is designed to provide 
detection and amplification of either AM or FM signals 
without switching detector circuits. One of the diodes 
has a separate cathode while other two diodes have a 


single cathode in common with the triode unit. The high-mu 
triode is suitable for audio service as a resistance coupled 








ASBESTOS 


VULCANIZED 
FIBRE 


PHENOL FIBRE 
POLYETHYLENE 
NYLON 
HARD NEOPRENE 
RUBBER 
HARD RUBBER 


ASBESTOS 
laa il le 


THIN METALS 
CORK, LEA 
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amplifier. Except for heater rating of 12.8 volts and 0.15 
amp, the tube is similar to 6S8-GT. 

Fixed-tuned, ultra-high-frequency oscillator triode 
(RCA-5794) in metal construction is intended for use in 
radiosonde applications. It has two resonators which are 
integral with the tube. One is attached between grid and 
cathode ; the other between grid and plate. Latter resonator 
which is loop-coupled to an r-f coaxial output terminal 
can be tuned to 1680 mc by means of a frequency adjust- 
ing screw. Features include high efficiency, low frequency 
drift, low battery drain, and small size. Power output is 
approximately 500 milliwatts. Radio Corp. of America, 
Section 41DR, Harrison, N. J. 


THREE-WAY SOLENOID VALVE 


Packless 3-way solenoid valve (Bulletin 8300) is de- 

operations. Your delivery dates will be signed for handling steam up to 250 psi and 450 F. Valve 
met on any quantity. SKETCHE ° ‘ ‘ * 

/ , is of heavy duty construction made in pipe sizes from 

% to % in. and in port sizes of 46, %, %e, and % in. 

LN. S.BAER COMPA we It is operated by a solenoid through a power-multiplying 

SOMTSSMERT CRETE, SOS, Cow's internal lever. Solenoid is amply protected for steam serv- 





ANY SIZE, SHAPE OR QUANTITY 
TO YOUR EXACT SPECIFICATIONS 


Complete facilities and long experience 
in supplying industry with engineered 
parts is the reason you can depend on 
BAER to fill your needs on an econ- 
omy basis. Punching, stamping, drill- 
ing, shearing, sawing, tapping, thread- 
ing, milling or shaving (no molding) 
with strict attention to details in all 
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binoculars” 
Y 


She knows— 


They are so light, so strong, priced right. The salesman assured 
her, the manufacturer guaranteed, the glasses would take abuse. 
She bought them. 
Thousands wanted and bought aluminum binoculars. Now She doesn’t know — 
they are the accepted standard. Alcoa Aluminum Die Castings 


; ; Beyond the ability of the Alcoa organiza- 
helped loosen purse strings for sales-wise manufacturers . . . gave 


5 the optical industry a lift. tion lie important advantages of Alcoa 
There is added appeal for your product as an Alcoa Die Die Compt themselves. They vn pines 
“ Casting. Start planning. Call on Alcoa’s 61 years of light-metal under sustained loads, show little growth 
m experience and 34 years of die-casting know-how for the help you even at elevated temperatures. They are 
d need. Ask for a copy of ‘‘Designing for Alcoa Die Castings”. excellent conductors of heat and electricity. 
ot Your Alcoa sales office will supply you, or write ALUMINUM Add these advantages to a bonus of light 
: Company OF America, 612 Gulf Building, Pittsburgh 19, Pa. weight and a competitive price structure. 
y 


ALCOA ALUMINUM Die Castings merit your FIRST consideration 






INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS * SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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— the small extra first cost of 
test samples pays off in assur- 
ance of efficiency and durabil- 
ity of the finished mechanism. 
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with TRACING CLOTH... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Through continued research and development plus 
skilled manufacturing processes, Arkwright Tracing 
Cloths meet every requirement of exacting drafts- 
manship. You'll find no pinholes, stains or other 
imperfections to detract from drawing quality — 
nor smudging or feathering after repeated erasures. 
Most of all, you'll have highly transparent, long 
lasting usefulness that perishable tracing paper can 
never match. 


For every drawing worth keeping for future use — 
specify permanent Arkwright Tracing Cloth. Send 
now for generous working samples. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
. Erasures re-ink without feathering. 
. Prints are always sharp and clean 
. Tracings never discolor or go brittle. 
. No surface oils, soaps or waxes to dry out. 
- No pinholes or thick threads. 


Mechanical processing creates permanent © 
transparency. ; 


ARKWRIGHT 
TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 


ice with a brazed core tube joint. Coil winding is available 
for high temperature application or for continuous duty 
service. Standard valve body is made of bronze; valve 
| seat, disk spring and lever are of stainless steel. Made 
to order with cast iron body. Unit is supplied in standard 


NEMA ‘Type I enclosure; also available in explosion-provi 
enclosure U-L approved for Class I Group D requirements, 
or watertight to meet NEMA Type IV requirements. Auto- 
matic Switch Co., 393 Lakeside Ave., Orange, N. J. 


LOGARITHMIC ATTENUATOR 


Wide-range logarithmic attenuator (Logaten) is a net- 
work of non-linear circuit elements adjusted to give an 
output voltage which is accurately proportional to the 
logarithm of its input voltage for a range of 50 db. Fre- 
quency response is flat up to 500 ke. Both input and out- 
put impedances are 10,000 ohms. Output amplitude range 
is from 0 to 0.12 volts, input amplitude range from 0.01] 


to 30 volts. Attenuator is available in hermetically sealed 
case with banana plugs (Model 510A, shown in illustra- 
tion) or with an octal base (Model 510B). When attenu- 
ator is used in vacuum voltmeter, oscilloscope or recorder 
circuits, the devices read linearly in decibels. The octal 
type is adaptable to many applications involving electronic 
computers. Also used for dynamic compression whenever 
data having excessive dynamic range must be recorded on 
a single sensitivity range of an instrument. In acoustical 
reverberation, Model 510A may be used with a cathode- 
ray oscilloscope to extend dynamic range and give a linear 
decay curve. Model 510A measures 1% in. diam x 2 in. 
long, other is 1% in. diam x 23% in. long. Kalbfell Labora- 


tories, Inc., 1075 Morena Blvd., San Diego 10, Calif. 


A-C MOTOR STARTING RELAY 


Starting relay (type 7P-MSV) designed to operate on 
either current or voltage differentials is suitable up to and 
including 14% hp motors where pull-in and drop-out voltage 
characteristics are very nearly the same. Current type. 
with normally open contacts, is intended for use with split- 
phase motors only; coil is connected in series with run- 
ning winding. Current or voltage type can be used with 
capacitor-start motors. The voltage relay, with normally 
closed contacts, is generally used because of its inherent 
advantage over the current relay; coil is connected di- 
rectly across starting winding. At motor running speed 
relay contacts open, disconnecting condenser; relay is held 
in this position by the current induced in the starting wind- 
ing by the running winding. Other electrical characteris- 
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AT KOPP GLASS... manufacturing 


procedure 
is geared 


to meet your 
SPECIALIZED 
needs 


C4) 


To produce glass parts that exd@tly meet 
your requirements, specialized gla@&g-mak- 
ing skill and experience are needed. 


KOPP GLASS offers you a completé 
integrated engineering and manufacturing 
organization that can be geared to your 
particular conditions. Whether you use 
lenses, roundels, protective cases or any 
of a host of other glass products, you gain 
the full benefits that this versatile material 
offers you only when the parts are properly 
designed and made. 


(Top) Checking a lens mould with precisely-cut template, 
before releasing for production. (Above) Preliminary inspec- 
tion of a newly pressed lens. (Below) Color and light trans- 
mission of regular production are checked with modern 
laboratory-type equipment. 


ie 


We will be glad to send you a booklet 
that describes our facilities and shows how 
we are organized to serve you efficiently. 


To assure top quality glass—specify KOPP! 


\ 
A 


KOPP GLASS, INC. GD SWISSVALE, PA. 
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2¢ . HIGH HEAT 
7 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica insulating 
material built-up from mica splittings, and approximating raw mica 
in all physical properties. 

@ Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dieleciric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unatiected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating prob- 
lems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 _30 WOERD AVE., WALTHAM. MASSACHUSETTS 


MERCOID 


MERCURY SWITCHES 


THE MOST IMPROVED TYPE IN 
MERCURY CONTACT SWITCH 
CONSTRUCTION. @ 
t Mercury switches bearing the registered 
+ trade mark name of ‘‘Mercoid"’ are not sub- 
‘ ‘ ject to open arcing, oxidation, corrosion, 
‘ § pitting or sticking of the contacting surfaces. 


There are numerous applications where these 
| switches have a definite advantage over the 
§ open contact type switches. 


' Mercoid switches are available to the trade 
in various designs, sizes and capacities. 








Our engineers gladly offer their assistance 
in the adaptation of our switches to your 
switch problems. 


TATA E ANE NUPRUUE ALO aes 


—, i — 
regulate electrically oper- 
ated equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
um, fluid level or mechani- 
cal movement. 


For further information see catalog No. 600 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS “INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


140 











tics are: pull-in voltage, 140-160 volts; drop-out voltage, 
below 55 volts; continuous duty, 155 volts; insulation, 1500 
volts; contacts, snap action silver contacts (1% in. diam). 
Mounted in any position and provided with two 6-32 holes, 
Relay can be supplied to other specifications. It is also suit- | 
able for use on 115/230 volt motors where windings are | 
connected in parallel or in series for 230 volt operation. 7 
Leach Relay Co., 5915 Avalon Blvd., Los Angeles 3. 


VARIABLE SPEED DRIVE 


Variable speed transmission drive intended for high” 
torque and low speed applications is available in the 
double spur reduction type. Unit incorporates a motor, 
variable speed transmission and gear reducer. Double re- 
duction model is available in sizes from % to % hp with 


speeds ranging from 75 rpm to zero to 9 rpm to zero. 
Other models are available in sizes down to %o hp. High 
efficiency of reduction gearing is said to deliver greater 
torques than higher powered drives using worm gear re- 
duction. Micrometer control makes it possible to set the 
speed within %oo of dial periphery, resulting in accuracy 
of speed holding and speed reset over the entire range. 
Graham Transmissions Inc., 3754 North Holton St., Mil- 
waukee 12, Wis. 


COMBINATION METER-RELAY 

Contact making meter-relay is sensitive to current or 
voltage change of one-half micro-ampere or a fraction of 
a millivolt. Unit is intended for use with automatic tem- 
perature control pyrometers, automatic gaging and sorting 
machines, speed control and limit devices, as well as over- 
load and underload protective instruments. Meter-relay 
consists of a standard indicating meter with adjustable 


Micro-contact. Contact point is adjustable over the com- 
plete scale arc. One platinum contact is carried on the 
pivoted moving element and is connected in series with an } 
extra winding on the moving element. Other contact, also 
platinum, is mounted on the hand set pointer (red). Cur-} 
rent in the contact circuit flows through the extra winding 
and locks the contacts together electromagnetically. Con- 
tacts may be separated by interrupting the current flow] 
in this circuit either manually or by an automatic inter- 
rupter. When this circuit is opened the contacts are sep=) 
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Amersil heater — fused quartz shell, 
and element wound with high heat 
and corrosion-resistant Nichrome V. 


Amersil corrosion-proof immersion 
heater, heating acid solution in a 
pickling tank. 






*Nichrome is manufactured onl 











SUPERIOR 
IMMERSION 
HEATER 


for corrosive 
chemicals 
employs fused 
quartz and 


NICHROME V 


Here is a new and superior unit for heating corrosive chemicals, manu- 
factured by Amersil Company, Inc., Hillside, N. J. 





A Nichrome V wire wound heating element is inserted into a shell of 
opaque fused quartz, which, in turn, is fitted with an acid-proof head or flange 
for operation in open or pressure sealed tanks. 


The fused quartz shell is completely inert to corrosive chemicals, has a 
high rate of heat transfer, is a good electrical insulator, and is immune to 
thermal shock. 


Since quartz filters out a very small percentage of infra-red heat waves, 
and the heat source is immersed, almost 100% efficiency is obtained. .More- 
over, the unusually compact design of the installation offers the added ad- 
vantage of cutting heater obstruction within the tank to a negligible minimum 
— permitting freer flow of liquids. 


Once the unit is assembled, it is good for a lifetime — because the shell 
is quartz and the heating element is high heat and corrosion-resistant 
Nichrome V. 


This combination of features, makes the Amersil heater superior for ser- 
vice in chemical plant operations involving innumerable corrosive chemical 
heating problems. 


If you have a product whose successful operation depends upon appli- 
cation of an alloy resistant to electrical heat and corrosion, send your speci- 
fications to us. In addition to world-famous Nichrome, there are more than 
80 other Driver-Harris alloys specifically designed to fill the varied requirements 
of the electrical and electronic industries. 
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Driver-Harris Company 


HARRISON, NEW 


BRANCHES: Chicago, Detroit, Cleveland, los Angeles 


Manutact 1 and 
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arated by spring action. Meters are calibrated in the usual 
ranges of volts, amp, millivolts, milli- and microamperes, as 
well as arbitrary values of temperature, thickness, speed, 
etc. Meter measures 336 in. x 334 in.; length of scale is 
approximately 3 in. Assembly Products Inc., Main at 
Bell St., Chagrin Falls, Ohio. 


SUB-MINIATURE D-C MOTOR 


Lightweight sub-miniature servo 
motor (designated RBDS-0810) 
rated at %oo hp and weighing 8'% 
0z, operates on a field current of 
6 milliamperes; stalled armature 
current is 0.8 amp. It 1s designed 
for aircraft instrument operation ; 
maximum speed is 14,000 rpm. 
Operating range is from sea level 
to 40,000 ft, temperature varia- 
tions from —65F to +160F. Mo- 
tor is of the reversible type hav- 
ing two independent high im- 
pedance field windings which are 
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SAFETY features of Wayne Gas- 
oline Pumps include explosion 
proof fittings of the type shown 
above. Wire splices in these 
fixtures are insulated with 
“SCOTCH” No. 33 Electrical 
Tape with plastic backing. Picture 
on right shows the wrapping of 
such a splice. 












hermetically sealed in metal; armature is energized from 
a separate d-c source. The small gap between armature 
and field is claimed to give high sensitivity. In a typical 
operating circuit, the two field windings are connected 
into the two plate circuits of a push-pull amplifier. When 


& 
Get perfect ™ tight-spot ” plate currents are in balance, motor is at rest; when plate 
. | . « © currents are unbalanced, motor will run in a direction 
insu ation with this fape and at a speed depending upon degree of unbalance. Motor 
measures 156 in. diam and 2%6 in. between hubs. Holtzer- 
Cabot, Inc., 125 Amory St., Boston 19. 









All splices of electric wiring in explosion- 
proof fittings on Wayne gasoline pumps are 


made with tough, impervious, plastic-back- D-C POWER SUPPLY 
ed “SCOTCH” No. 33 Electrical Tape. Regulated low power B+ supply (Model 252) said to 
The thinness of this tape together with its have good regulation and stability is intended for use m 


computer and television amplifier circuits, servomechanisin 
directors and similar applications, Input is 115 volts, 60 





high dielectric and mechanical strength 







makes it ideal for insulating splices in tight cycles, 400 watts; output is adjustable from 260 to 300 
quarters in a one-tape-one-operation job. volts d-c, with negative grounded. With load changes 
Write Dept. EM-5 ow sample and booklet from 400 to 600 milliamperes, the output voltage change 






















QUICK FACTS ABOUT 
*SCOTCH” No. 33 Electrical Tape 


*Thin caliper—only .007 inch thick, takes less 
room in junction boxes, conduits, fittings. 


® High dielectric strength—over 7,000 volts. 


®Tough—plastic backing is abrasion resistant, un- 
affected by water, acids, alkalies, alcohols. 


®Stretchy—conforms snugly to uneven surfaces. 





Made in U. S. A. by 


MINNESOTA MINING & MFG. CO., s+. Povi 6, minn. 


at any setting is said to be less than 0.05 per cent, varying 
between individual units from 0.015 to 0.04 per cent. Equal 
stability is claimed with respect to minor line voltage 
changes. Noise level is stated as being less than 0.001 
per cent. Warmup time required for a drift of less than 
0.005 per cent is approximately four hours. After steady 
state is reached, the instability is indicated to be less 
than 0.001 per cent. Unit is available in either relay rack 
panel or in cabinet. Chassis measures 17 in. x 13 in. x 3 in, 
panel is 11 in. x 12 in. Beta Electronics Co., 1762 Third 
Ave., New York 29. 


ELECTRONIC TIMER 


Automatic timer (Type 30HL1) provides four basic 
Genera! Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. mes of timing: 3 re daw : : 3 
In Conada: CANADIAN. DUREX ABRASIVES LTD. Brentford, Ontario types of timing; interval, delayed action, automatic re 


peat and programming as well as variations of each. It 
is intended for use in controlling spot-welders, grinders, 
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New process for depositing selenium means greater 
uniformity, higher efficiency and longer useful life for 
rectifier stacks. 


Here’s real news for rectifier users. It’s the new G-E 18-volt 
selenium cell—made by a patented evaporation process which 
deposits selenium on the aluminum base with greater uniformity 
than otherwise possible. 

Greater Output — These new cells have a 50 per cent greater 
output than standard 12-volt cells. And—they can be used for 
any application except those few which demand 24-hour year- 
around service. 

Efficiency Stays Up — Not only is initial efficiency higher but, 
with the more uniform coating, high efficiency is maintained. 


Save Space — These new 18-volt cells require about one- 
quarter less space than standard 12-volt cells for the same output. 


Lower Cost — Depending on the voltage, these 18-volt cells 
save 25 per cent in cost compared to standard 12-volt cells. 


You'll need more information. There’s a free bulletin awaiting 
you. Ask for it as GEA-5280, Apparatus Dept., General Electric 


Company, Schenectady 5, N. Y. 
HERE’S A COMPARISON —full-wave bridge rectifiers 









Standard 12-volt cells 4 legs 
of 7 cells each makes a 28-cell 
stack rated at 84 volts output 
(and usable at 90) 


New 18-volt cells 4 legs 
of 5 cells each makes a 20- 
cell stack rated at 90 volts 
output. 
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Actual Size 
Applied Rated d-c volts available 
a-c volts d-c volts new aged d-c amps 


123 108 






96 
126 







| 108 


182 143.5 
0.35 


126 0.80 








161 112 


The d-c voltages are given for both new 
and estimated aged conditions. On applica- 
tions where a variation in d-c voltage can be 
tolerated, a fixed a-c voltage can be applied 
—a gradual decrease in d-c voltage, as given 
in the third column, can be expected. On ap- 
plications requiring constant d-c voltage, it 
will be necessary to adjust the voltage of the 
a-c input—the range given in the first column 
will give the rated d-c output shown in the 
second column. 
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job a is 
an efficient 
Oakite method: 


Precleaning in tanks... *in machines. ... 
Alkaline cleaning in tanks... in machines... 
Pickling . . . Barrel cleaning... Electrocleaning.. . 
Pre-paint treatment in tanks ...in machines... 
Steam-gun cleaning ... Paint stripping. 
FOR MORE INFORMATION about these and other pro- 
cesses—burnishing, anti-rusting, treating water in paint spray 
booths, providing coolant and lubricant for machining and 
grinding—consult the Oakite Technical Service Representa- 


tive in your vicinity or write to Oakite Products, Inc., 18H 
Thames St., New York 6, New York. 


OAKITE 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 


Technical Sernice Representatives Located in 
Principal Cities of United States and Canada 


OBO i Ne ee -UF 
CONTACTORS 


2 TO 8 POLE 
600 VOLT A.C. 
10—15 AMPERE SIZES 
REVERSING —NON-REVERSING 
TYPES 


INTERCHANGEABLE CONTACTS 


ae Heavy steel base. 


9 Coil readily replaced 
by removing 2 heavy 
screws holding E-shaped 
magnet frame. 

Accessible solderless 

type terminals are con- 
veniently located. All line 
terminals at top; load ter- 
minals at bottom. 


© Any pole can be 
changed from normal- 
ly open to normally closed, 
or vice-versa, without ad- 
ditional parts. 


R-B-M biv., Essex Wire Corp. 


MUNICATION AND 


GO Melamine stationary 
contact block and mov- 
able contact carrier. 
© Stationary and movable 
contacts can be readily 
replaced with use of screw 
driver only and without 
removing wiring. 
Vacuum impregnated 
magnet coil designed 
for continuous 50/60 cycle 
service. 


For descriptive bulletin 
No. 600 write Dept. L-5. 


LOGANSPORT, INDIANA 


MAGNETIC ELECTRIC ONTROLS 


ELECTRONIC USE 


drilling machines, conveyors, 
photographic printers and others. Timer operates from 
115 or 230 volts, 50/60 cycles; power consumption is 25 
watts. Output has 2-SPDT switches; relay contact ratings 
are 10 amp 125 volts, 5 amp 230 volts, and 1 amp 115 
volts a-c non-inductive; auxiliary contacts are rated 0.5 


amp 115 volts a-c non-inductive. 
within 2 per cent. Unit features flexibility by providing 
circuit connections on front terminal board, and a self- 
compensating circuit for changes in line voltage; ac- 
curacy is said to be unaffected by replacing vacuum tube 
or by changes in line voltage. Photoswitch Inc., 77 Broad- 
way, Cambridge 42, Mass. 


FOUR-WAY SOLENOID VALVES 

Electric air control valves available in two types (Type 
1 and 2) are suitable for a pressure range of from 25 to 
150 spi. Type 1, shown in the illustration, is a packless 
disk valve, four way type, designed to direct compressed 
air alternately to two pressure ports (marked CYL) for 
the operation of a double acting air cylinder. Solenoids, 
A; and A? are continuously rated for 115 volts, 50/60 
cycles; also supplied for 230 volt operation. Alternate 


available for d-c, low-voltage a-c, and also 
Double acting light metal piston D 
shifts the main valve disk V to the left. Piston is actuated 
by exhausting the air in chambers C (or Ce) through 
passages F (or F2) and E and orifice Bi (or Be). Type 
2 valves are wired so that both solenoids are energized 
simultaneously. Construction is same as other model except 
that orifice Bi and auxiliary exhaust port H are omitted 
and are replaced with open orifice. Valves are available 
with inlet and cylinder ports from 3% to 3% in. Overall 
dimensions of 34 in. size are 7% in. x 5 in. x 6% in. high. 
Hannifin Corp., 1101 So. Kilbourn Ave., Chicago 24. 


solenoids are 
for other frequencies. 


STANDARDIZED IGNITION TRANSFORMERS 


Line of four standardized ignition transformers (SM 
type), rated 110-120 volt primary and 10,000 volt sec- 
ondary, for domestic oil burners are available in two case 
sizes, medium and small. Secondary short circuit rating 
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automatic filling machines,’ 
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Do as PORTER-CABLE did 


+ COM tn ROEEING E MINERS / 


There’s magic in good modern design. It 
pays off in lower costs .. . in high demand 

. in profits and prestige. Nowhere is 
this better proved than in the field of small 
power-tools, where motors must conform to 
the product. That’s why the Porter-Cable 
Machine Co., and other leading makers, 
look to Robbins & Myers for their power- 
ing. It has been this way for years. . 


PLANNED PERFORMANCE— These are not jobs 
for regular motors, but for R & M Matched 
Motor Parts, designed to meet size and 
shape limitations, yet developing ample 
horsepower. They’re compact, rugged— 
take overload, abuse—and they help to 
create the user-enthusiasm that builds a big 
sales volume for products customers want. 


CONVENIENCE AND ECONOMY—For portable 
equipment, or anything else that needs 
dependable, built-in power, R & M Matched 
Motor Parts offer both convenience and 
economy. Dimensional interchangeability 
of all motor types provides utmost. versatil- 
ity. Acomplete line of standardized elements 
simplifies selection. And R & M designs 
and builds to individual requirements. 


MILLIONS OF UNITS IN USE—We’ll be glad to 
send you, free, our 32-page booklet, 


“Matched Motor Parts.” It’s packed with _ 


useful information for designers—a result 
of more than fifty years of service to pro- 
gressive manufacturers. Please address 
Robbins & Myers, Inc., Motor Division, 
Dept. C-59, Springfield 99, Ohio. 


TYPICAL PORTER-CABLE HAND TOOLS POWERED BY ROBBINS & MYERS 


At left—the Guild Saw, for cuts up to 1%”. Rips; cross-cuts; 
tilts for bevels. Weight, 6% Ibs. Below—New Super-Speed 
Hedgshear. Won't stall on toughest jobs. Perfectly balanced. 
Weight, 5% Ibs. Right—the "Take 
About” Surfacer for wood, metal, 
plastics, stone, etc. Three sizes: 9, 
14, and 23 Ibs. Made by Porter- 
Cable Machine Co., Syracuse 8. 


BUILD IT LIGHTER, SMALLER, BETTER-LOOKING, WITH 


P 





Proportional Unit —Two — and 
one standard AGASTAT combination. 


PROPORTIONAL AGASTAT — Provides time delay pro- 
portional to any power failure time up to 15 minutes, 


Custom built to specification. 
Complete data on request. 


AGA AGA AGA AGA 
W) = 


Vv ey 


AIRPORT MARINE 


LIGHTING LtCurTinc 


SQuieutar 


AGASTAT 
Teme OfLayv 
gaetear 


AGALOY 


SMALL TUBING 


AMERICAN GAS ACCUMULATOR COMPANY 
1029 Newark Avenue °¢ Elizabeth 3, New Jersey 


TIMSONITE 
REFLECTORS 





Slot Lining Simplified 


with COPACO 


Electrical Insulating Papers 


= 7 * 


COTTRELL 100% Rag Insulating Papers incorpo- 
rate maximum strength and flexibility with high 
dielectric and heat resistance. Cottrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades 
including— 

COPACO—A 100% Rag, glaze roll finished paper 
recommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 

COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 

The dielectric strength of the above grades usually 
exceeds 300 volts per mil. Available in thicknesses 
from .005” to .030”. Supplied in standard 30” by 
40” sheets or in continuous rolls 450’ to 2000’ in SAMPLES 
widths from 4” to 30”. ON REQUEST 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
Factory: Rock City Falls, N. Y. 
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is 23 ma. Mediam size measures approximately 5% in. x 
4% in. x 6% in. high, small size measures 5% in. x 4% 
in. x 55¢ in. high. A model for single-slot end mounting 
and a model for concealed mounting are available in each 
Transformers are complete with built-in two- 
way shielding for radio interference suppression. High- 


case size. 


voltage bushings and low-voltage junction box are located 
at same end of transformer permitting easy access for 
maintenince. A steel junction box partition provides pro- 
tection of the low-voltage coils. General Electric Co., 
Schenectady 5, N. Y. 


SELF-LOCKING RETAINER 


Self-locking device (designated Triangular Retainer 
Type 5305) for use in developing tight assemblies is par- 
ticularly suitable on relatively soft shafts such as cold 
rolled steel, castings, and plastics materials. No groove or 
special tools are required for assembly or disassembly. Re- 
tainer is made with a flat or spherical cross-section and 
has three equally spaced projecting prongs. The prongs 


tend to lock around shaft when pressure is applied from 
opposite direction. Manufacturer states that retainer resists 
considerable thrust load and vibration; the following thrust 
loads (average) are claimed: values given are respectively 
metal thickness, shaft diam, and thrust load:—(1) 0.010 
in. x 0,094 in. resists 70 Ib, (2) 0.015 in. x 0.250 in. resists 
320 Ib, and (3) 0.015 in. x 0.375 in. resists 320 Ib. Retain- 
ers are available in shaft diameters ranging from 0.090 in. 
to 0.375 in. Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island City 1, N. Y. 


TERMINAL CONNECTOR 


Molded phenolic terminal connector (Type RTC) is de- 
signed to meet the need for quick disconnect on radio 
chassis, wall or rack mounting installations. It is available 
in five different sizes which have the following complement 
of contacts to accommodate size 18 or 20 wire: 12, 20, 24, 
32, and 36. Mechanical spacing on all contacts is %2 in. 
with a minimum flash-over of 2500 volts and a recom- 
mended current of 5 amp. Line includes a standard plug 
and receptacle with spring clips on the receptacle side to 
retain plug after connection is made, plug provided with 
cable clamp; a rack mounting plug and receptacle 1%e in. 
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| Koppers Polystyrene 8 


FOR THE BEST COMBINATION OF 
ELECTRICAL, THERMAL 
AND CHEMICAL PROPERTIES 


INSTRUMENT CASE 


Molded of Koppers Polysty- 
rene because of its excellent 
electrical properties and low 
cost. Made by Industrial 
Devices, Inc., Edgewater, N. J. 








@ Compare these properties of Koppers Polystyrene 
8 with those of other rigid plastics and other polysty- 
renes. You'll find Koppers Polystyrene 8 offers the 
best combination of properties for many electrical and 
mechanical applications. 


ELECTRICAL PROPERTIES. Koppers Polystyrene 8 is 





er . ° . ° 

“! unsurpassed, with the highest dielectric strength and 

1d the lowest power factor. 

ai THERMAL PROPERTIES. Koppers Polystyrene 8 is 

an among the highest in heat distortion temperature of 

oil all commercially available polystyrenes — minimum 

gs 200°F. under the A.S.T.M. Test D 648-45T. Polysty- 
renes, as a class, have the lowest thermal conductivity 

PYROMETER CASE of the common plastic molding materials. 

CHEMICAL PROPERTIES. Polystyrenes rate first in re- 
oey eee Sener sistance to water and all concentrations of acids and 
rene 8 to obtain extra heat Ikali 
resistance, add crystal clarity alkalles, 
combined with good dimen- This combination of properties —excellent electrical 
‘suntianions Ale a characteristics, improved heat resistance and superior 
Majestic Molding Co., Elyria, chemical properties makes.Koppers Polystyrene 8 first 
Ohio, for Assembly Products choice for numerous electrical applications including 
Inc., Chagrin Falls, Ohio. television insulators, instruments, meters, battery 

cases and many parts of appliances. 

Add to this an unlimited choice of colors plus a faster 
molding cycle and low price and you can see why aoe 
m pers Polystyrene 8 is rapidly becoming the most widely 
ts used plastic molding material. 
st PLATE SEPARATORS 
Me cae KOPPERS COMPANY, INC. 
< Jsed to separate the positive 
10 aad Wales Gar a KOPPERS BUILDING, PITTSBURGH 19, PA. 
ts “NICAD” Alkaline storage Chemical Division 
n- batteries. Extruded Koppers Regional offices in New York, Chicago and San Francisco 
. Polystyrene 8 was used for its 
a high resistance to chemical 
e, deterioration, extra heat re- SEND FOR NEW BOOKLET 
sistance, plus its high electri-  RMMMA\WNMNN)\WNNNNIN III 
cal insulating properties. Sup- 4 1 
ring el R. E. Hartung Co., fr \ | Koppers Company, Inc. | 
ne., New York City for Up ai . Chemical Division Dept. EM-5 
e- Nickel-Cadmium Battery Co., tf | Pittsburgh 19, Pa. } 
. Easth i Hi 
si sthampton, Mass lH KOPPERS | Please send me your new booklet on Kop 
le K« ww pers Plastics. 
nt eee NN oo chaste ; 
" | Sooners. int esedinie hcarienl case ead 
n- PRO asta ous 
Koppers Plastics | 
ig —— CO 6 nti ntasiiiase nt State a 
to Ciiciecenenseteienninnnsineiescindiastensiiabaienat al 
th 
n. “POLYSTYRENE “ETHYL CELLULOSE “CELLULOSE ACETATE 
1G 
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An Actual Fact!... 
3 Fenwal Thermostat Units 
Costing Less Than $25 apiece 
Eliminate 


Instrument-Controlled 
Equipment Quoted at $18,000! 


Instead of a costly, elaborate indicator-controller installation, 
a manufacturer selected three compact, easily installed Fenwal 
THERMOSWITCH* units for use with simple equipment de- 
signed with the assistance of a Fenwal engineer. Accurate, rug- 
ged and with contacts fully enclosed by the temperature- 
sensitive shell, these Fenwal precision thermostats are giving 
complete satisfaction . . . at a tremendous saving in original cost 
and maintenance expense. 


Thermostat Operating Differential 


In conventional temperature 
controls, differential is the 
result of backlash caused by 
moving parts. The THER- 
MOSWITCH*, with no such 
moving parts, has a negli- 
gible differential as shown in 
the chart. 


~—_—___—_—_—___—__————._ «wot 
Bi mETALIC 


As in this solu- 
tion to a prob- 
lem of temper- 
ature control of 
dies in the syn- 
thetic filament 
industry, you 
too may make 
amazing savings 
in heat control. 


Mail The Coupon 
Today 


THERMOSw 


*Reg. U.S. Poy 


one CH” 


t For Te 
der-He 


The Precision 


Controland oo Therm Osta 


er-and-Up ™MPerature 


FREE! Get this bulletin ...see what id 


Fenwal Thermoswitch* can do for you. 
dust fill in coupon and mail... no obligation. B 
FENWAL, INC., 51 Pleasant St., Ashland, Mass. E 


Position 


Zone 
I am chiefly interested in the applications checked: 


HEATING 

0 Incubators 

0 Vulcanizing 

0 Pasteurizing 
COOLING 

0 Refrigeration 
0 Ventilation 

O Quick Freezing 


PROCESSING 

0 Canning 

0 Cooking 

0 Refining 
SAFETY 
WARNINGS 

0 Engines 

0 Motors 

O Transformers 


DOMESTIC 
HEATING 


OD Limit switches 
0 Oil burners 

O Hot water tanks 
LABORATORY 
EQUIPMENT 

0 Ovens 

0 Cabinets 

O Liquid baths 


OTHER (Please fill in your special requirements) 
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wide; and a special rack mounting plug $g 1n. wide. Spring 
pressure of the leaf type of terminal in the plug section 
is said to provide good electrical contact. All plugs have 
a flat type terminal with a hole for soldering the wire. 
Receptacle contacts are of formed wall tubing and are 


available in four types: straight crimp-on, 90 deg crimp-on, 
straight with solder pot, and 90 deg with solder pot. Can- 
non Electric Development Co., 3209 Humboldt St., Los 
Angeles 31. 


PHOTO FLASH LAMP 


Electronic speed flash lamp (No. 88P9M) with plastics 
envelope is designed for a-c applications and high power 
portable flash units. Recommended operating range of lamp 
is from 2000 to 5000 volts; output is claimed to be about 


45 million peak lumens. Maximum energy input is 300 
watt-sec, with high voltage pulse as the discharge method. 
Lamp contains an auxiliary gas reservoir and large cath- 
ode. It measures 1% in. diam and 3 in. long, not includ- 
ing pins. Amglo Corp., 4234 Lincoln Ave., Chicago 18. 


ELECTRONIC COUNTER DECADES 

High speed _ electronic 
counter decade used in 
company’s standard count- 
ers, is available separately 
and also in custom designed 
equipment. Electronic 
counter circuit is used in 
the following types of ap- 
plications: pulse and sine 
wave counting, precision 
timing, frequency and radi- 
ation measurements, auto- 
matic machine control, fre- 
quency dividing, packaging 
by predetermined count, fluid and gas flow measurements 
and business machine calculators. The simple circuit with- 
out complex resistor matrix features a direct decimal read- 
out (0-9) on four neon glow lamps, designated 1-2-4-8. 
Use of four lamp readout provides a means of locating @ 
defective tube since lamp indicates on-off condition of the 
four counter tubes. Counter decade is said to have a wide 
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Alcoa Aluminum Fasteners offer you 
corrosion resistance at lowest cost 


ALCOA 


MAY 1949 


Alcoa Fasteners are corrosion resistant all 
the way through—won’t ever red rust- 
streak your aluminum assemblies. Made of 
tough aluminum alloy, they pull up into 
a strong, tight joint. 

Alcoa Fasteners are available from 
stock with Phillips or slotted heads; in 
sheet metal, wood and machine screws; 
standard threads in all popular sizes and 


FASTENERS 


head types; nuts, bolts, washers, lock 
washers, solid or tubular rivets and cotter 
pins also available. 

Investigate the low cost and sales ad- 
vantages Alcoa Fasteners can give you! 
Write today, on your letterhead, for free 
samples to ALUMINUM COMPANY OF 
America, 615 Gulf Bldg., Pittsburgh 19, 
Penna. Please specify types and sizes. 
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Does the product you manu- 
facture have exactly the right 
power unit . . . not too much 
(which adds needless expense) 
nor too little (which makes 


right away. Our engineers 
have been in the fractional 
horsepower electric motor 
business since its infancy and 
will recommend and build the 


right motor for you . . . at 


selling against competition 
a competitive price. 


difficult in today’s buyers’ 

market)? 

If you’re in doubt, call Ruetz 
Ruetz quality fractional horse 


power motors are used in 
small appliances, automatic 


vendors, dental engines. Avail- 
able with flexible shaft adapter. oe. 
Write, call or wire... , 


RUETZ MANUFACTURING COMPANY 


1600 JUNCTION AVENUE e RACINE, WISCONSIN 





SAVE TIME AND MONEY 


This is the most modern 


time-saving eyelet attaching machine. 


Can be set for 
single and multi- 
ple eyelets. 


Will take all sized 
eyelets. 


Low maintenance. 


Raceways and tools 
changed in min- 
utes. 


FOR ASSEMBLING 
SOCKETS 
SWITCHES 


FLASHLIGHTS 
etc. 


EDWARD SEGAL 


Mfgrs. of Eyelet Attaching Machines 
25 Beekman Street New York City 7, N. Y. 


bias range: a ammaber ot Vien imay be connected im tandem 
to provide any desired capacity. Predetermined counts are 
selected by means of a rotary selector switch which pre- 
sets the complement of the desired number into the decade, 
Plug-in decade illustrated, utilizes four 12AU7_ tubes, 
suitable for counting rates up to 130,000 per sec. Potter 
Instrument Co., Inc., 136-56 Roosevelt Ave., Flushing, N. Y. 


MIDGET PLUGS, RECEPTACLES, CONNECTORS 


Line of plugs, receptacles, and card connectors (Midget 
Ever-lock) of the automatic locking type are available in 
ratings of 10 amp 250 volts and 15 amp 125 volts a-c or 
d-c. They are intended for commercial and_ industrial 
applications, readily adaptable for use as a component for 
portable electrical equipment such as recorders, communica- 


tion and sound equipment, electric machine tools, and 
other similar apparatus. Plugs automatically lock when 
inserted into receptacle or cord connector and are unlocked 
by turning either the plug or receptacle. Adjustable cord 
grips eliminate strain on connectors; all units are steel 
clad. Shown is a duplex receptacle (dust-tight) with a 
protective hinged cover and gasket and plug with metal 
shield for protecting terminals. Russell & Stoll, 125 Barclay 
St., New York 7. 


PHENOLIC MOLDING COMPOUNDS 


Phenolic molding materials (Nos. 13348, 14300) are in- 
tended for use in instrument housings, portable radios, 
vacuum cleaner hoods, house wiring devices and other 
similar applications. Pertinent properties of the materials 
are respectively listed in table. Type 13348 (black) is a 
flexible compound with a very low value of elasticity said 
to absorb greater shock than wood-flour or flock-filled 
materials. Compression molding pressure is approximately 


Specific gravity 1.24 1.36 
Molding shrinkage in./in.. . 0.008 0.007 
Water absorption — % (max.) 0.6 0.7 
Flexural strength — psi (min)* 12,000 9,000 
Impact strength — ft-lb/in. (Isod)* 0.5 0.26 
Tensile strength — psi*. . 9,000 5,500 
Mod. of elasticity in tension x 10° 0.3 1.1 
Dielectric strength vpm (ST) 100 300 


* Condition—48 hr. at 50C 


50 per cent lower than the general-purpose phenolic com- 
pounds; molding temperatures 320 to 340 F. Molding pres 
sure and temperature for plunger method are 3000 psi and 
300 F. 

Type 14300 (black) is a general-purpose molding con- 
pound with a short flow time. Molding pressure is 3000 
psi, temperature range between 320 and 350 F. For plunger 
molding, pressure is 8000 psi. Durez Plastics & Chemicals, 
Inc., 134 Walck Rd., North Tonawanda, N. Y. 


REGULATED TRANSFORMERS 


Continuous duty isolation transformers (Type IS) m 
50, 150, and 250 va capacities have been added to standard 
line. They are designed for 125/115/105 volts, 50/60 cycle 
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Finished to Precision Tolerances—No Machining 


Eliminating tooling programs will save capital investment, time, floor space, and expense. 

With OILITE, Engineers and manufacturers enjoy a NEW freedom of design. 

Parts impossible to machine economically can often be made readily, by OILITE powder metallurgy. 
OILITE Machine Parts are applicable to mass production. 

Note the depression and elliptical bores in the parts shown above. 


ADDITIONAL ADVANTAGES OF OILITE METAL POWDER UNITS ARE: 
* Quicker delivery. * Broad range of ferrous and non-ferrous materials. 
* No material shortages. * Self-lubricating surfaces if desired. 
* Every part an engineered product. * Over two decades of powder metallurgy know-how. 
* More than 20 machining operations eliminated. * Representatives in every state and Canada. 
* Metallurgicelly and structurally homogeneous. * Attractive savings possible. 

* Complete laboratories and large engineering departments. 


Send your blueprints to Amplex Field Engineer or the Home Office. Address Dept. B. 


AMPLEX MANUFACTURING CO. wicsves, 


FIELD ENGINEERS AND SUPPLY DEPOTS IN PRINCIPAL CITIES 
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input and 115 volts output. Transformers are intended for 
use in adjusting high or low line voltages to operate radio, 
television, and other equipment rated for 115 volts as wel} 
as to increase safety in servicing and experimental work— 
by isolating chassis ground from line ground. Secondary 


will also supply 125 or 105 volts for use in locating faulty 
set components. Units are mounted in compound-filled steel 
case for protection against moisture. Overall dimensions 
of the 250 va transformer are 7%¢ in. high x 6% in. wide x 
6% in. deep. Chicago Transformer Div. of Essex Wire 
Corp., 3501 W. Addison St., Chicago 18. 


GENERAL-PURPOSE PILOT LIGHT 


Pilot light unit (Tiny Glow) utilizing a %o watt neon 
lamp is suitable for a voltage range from 75 to 250 volts. 
Life of neon lamp is said to be over 10,000 hr. Unit is in- 
tended for use on instrument panels, switchboards, thermo- 
statically controlled heating units, and electrical and elec- 


tronic apparatus. Lamp is encased in a polished chrome- 
plated housing with mounting studs and fasteners. Mount- 
ing studs are available in 3% and %e¢ in. lengths. As all 
connections in the unit are soldered, it is claimed to with- 
stand vibration or shock. Industrial Devices, Inc., Edge- 
water, N. J. 


ELECTRICAL HEATING ELEMENTS 


Complete line of tubular, full swaged electrical heating 
elements as well as custom engineered units are available 
in wattage and voltage rating as required. Heaters are 
designed for industrial, commercial and domestic purposes 
including electrical appliances, plastic molding machines, 
chemical and printing equipment and similar applications. 
Elements are available in aluminum, bronze, gray iron, 
Meehanite casting and others. Thermel Inc., 4501 West 
Lake St., Chicago 24. 


ELECTRIC IMMERSION HEATERS 


Screw plug electric immersion heaters in stainless oF 
inconel Chromalox are available in ratings from 1 to 15 
kw in single phase voltages of 230, 460, and 550; lengtlt 
of heater elements range from 12 to 50 in. Heaters are 
suitable for use in various chemical solutions, strong alka 
line cleaners, extra-heavy degreasing solutions, oils of high 
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Models 53 and 63 
KLOZURE OIL SEALS 


name Sensttith 


Each finger or lug of the spring delivers independ- 
ently its required light pressure to the tip of the seal- 
ing element. Its tempered flexibility does not deteri- 
orate with age. This light, uniform, positive spring 
loading, combined with the tough, resilient sealing 
element, result in extreme sensitivity and long life 
of Models 53 and 63 Kiozure Oil Seals. Specially 
recommended for shafts having considerable whip 
or lateral movement. Write for KLozure catalog. 


THE GARLOCK PACKING COM PANY 
PALMYRA, NEW YORK 
In Canada : The Garlock Packing Company of 
Canada Limited, Montreal, Que. 


KLOZURE> 


*REG. U. S. PAT. OFF 





the first 
line of 


Sea 


electronic 
voltage 
regulators 


B..1 Sorensen electronic voltage regulators 
offer as much as 0.1% regulation accuracy 
under SIMULTANEOUS line and load changes. 


SIX IMPORTANT SORENSEN FEATURES: 

. Precise regulation accuracy; 

. Excellent wave form; 

. Output regulation over wide input voltage range; 

. Fast recovery time; 

. Adjustable output voltage, that once set, remains 
constant; 

‘ Insensitivity to line frequency fluctuations between 
50 and 60 cycles. 


The Sorensen Catalog contains complete 
specifications on standard voltage regulators 
and nobatrons. It will be sent to you upon 
request. 


EXDITET ond company, inc. 


375 Fairfield Avenue, Stamford, Connecticut 


GREY IRON GASTINGS 


RA 
eS 


ONE OF THE NATION'S : 
LARGEST AND MOST MODERN ™ 
PRODUGTION FOUNDRIES © 


A 


Pa 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 


sulphur content and other viscous and corrosive liquids 
which do not affect stainless steel or inconel. Units are 
constructed of hair-pin-shaped heavy duty Chromalox 
tubular elements welded into a solid screw plug with 2 in. 
standard pipe thread. Heating elements are die-pressed to 


a triangular cross-section for greater mechanical strength. 
Design is said to afford more effective electrical insulation 
between the sheath and resistor wire and greater heat 
transfer. Screw plug, heating element, and welded joints 
are made of the same alloy. Edwin L. Wiegand Co., 7500 
Thomas Blvd., Pittsburgh 8, Pa. 


MOTOR REVERSING SWITCH 
Rotary type, 4-position motor reversing switch (Model 
53S15) is rated to 4 hp, 25 amp, 115 volts a-c. Switch 
is designed for use on household appliances and similar 
applications. It is available in either unidirectional or bi- 
rotary. In the uni-directional model the reversing action 


is accomplished by turning dial clockwise to alternate on 
and off positions. Switch measures approximately 234 in. 
high x 2% in. wide x 1%46 in. deep. The Hart Manufactur- 
ing Co., Hartford 1, Conn. 


ASSEMBLY FASTENERS 


Sheet metal fasteners (Speed Nuts) have been designed 
for blind assembly of parts to metal panels. They are pro- 
duced in two different basic designs, one type (1) has 


spring arms that are formed to grip at the root of the 
screw thread while other (2) has spring arms turned 
under to “ride” on crest of the screw thread. Fasteners 
permit complete assembly to be made from one side. As 
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MALLORY 
Fluted and Bent 
Offset Tips 































The Ultimate in Offset Tips — | 
A Mallory Exclusive ! 


First, Mallory made news with the bent offset tip that carried the water 
to the welding face! 

Then Mallory perfected the Mallory Fluted Tipf—a 70% increase in 
cooling area, faster heat dissipation, reduced mushrooming, required less 
frequent dressing—all at no increase in price! 

Now Mallory Creative Research has successfully combined these two 
great tip features into one. Now you can have the ultimate in your 
. | welders: fluted water holes in bent offset welding tips ...and you can 
| have them through Mallory and Mallory alone! 

Making news in the welding field is an old story at Mallory. Again and 
again, Mallory has come through with ideas, practical ideas—because 
Mallory has underwritten more extensive research than any other maker 





J of resistance welding alloys, tips, holders and dies. 
Which means if you want the best first, check with Mallory! 
In Canada, made and sold by Johnson, Matthey & Mallory, Ltd., 110 Industry St.. Toronto 15, Ontario 
Resistance Welding Tips, Holders, Dies, Rod and Bars, Castings, Forgings 
SERVING INDUSTRY WITH 
Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 
Power Supplies 
. Resistance Welding Materials 
al Wotan Augen fee P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
As 
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PLENTY OF FLEX BUT NO 
PERMANENT SET 
in this fishing rod 
made by 
Penrod Company. 

Beryllium-copper 

Tubing welded 

and drawn by 

Superior Tube 

Company. 


















Are YOU 
Looking for 
Properties the 
Fisherman Gets 


In This Rod Made of \ ) 


BERYLLIUM - COPPER ? 


and in addition— 


STRENGTH AND HARDNESS. _ BERYLCO 25S, a 
readily machined and formed alloy, attains the highest 
strength and hardness of any non-ferrous material 
through a simple, low-temperature heat-treament after 
fabrication. Moderately cold-rolled strip, which can take 
a 90 degree bend about a radius equal to stock thick- 
ness, reaches an ultimate tensile strength of 180,000 psi 
after heating for two hours at 600°F. The following 
table shows typical values for available tempers of 
BERYLCO 25S strip: 




































Tensile 
Strength 


: Elastic 
Strip Tempers Limit |Hardness 




















































Before Heat- 

Treatment 
Annealed 70,000 20,000 B60 
1 No. Hard 80,000 35,000 B75 
2 No. Hard 90,000 50,000 Bg90 
4 No. Hard 100,000 60,000 B95 
After Heat- 

Treatment 
Annealed 170,000 80,000 C37 
1 No. Hard 180,000 90,000 C39 
2 No. Hard 190,000 100,000 C41 


4 No. Hard 200,000 110,000 


CORROSION RESISTANCE. Having the inherent 
corrosion resistance of copper, BERYLCO 25S is depend- 
able in marine and industrial atmospheres without the 
addition of protective coatings which may abrade or 
crack in use. Beryllium-copper also is unaffected by 
“season cracking” and hydrogen embrittlement. 


CORROSION-FATIGUE AND ENDURANCE. 
BERYLCO 25S offers the highest corrosion-fatigue 
strength of any good spring material, showing no loss 
of endurance in a salt spray. It is widely used in 
diaphragm and spring applications requiring long life. 
Typical endurance values for cold-worked and heat- 
treated material are given below: 





























Strip—in reverse bending 40,000—50,000 psi 
Rod—rotating beam 


Wire—rotating arc 45,000—60,000 
compression spring 


ELECTRICAL AND THERMAL CONDUCTIVITY. 
Heat-treated BERYLCO 25S has a conductivity of 23 to 
30% that of copper. This, combined with excellent spring 
properties, accounts for its successful use in many 
current-carrying applications. 

For more information as to how BERYLCO 25S furnished 
as rod, strip or wire, may solve your design problem, 
write to us today, giving full particulars. 


Bayle 


— eee 







Zze BERYLLIUM CORPORATION 









Dept. 4, Reading 5, Pa. 


shown in illustration, they are inserted in square or round 
holes. Locking principle embodied is said to be vibration. 
proof. Tinnerman Products, Inc., 2040 Fulton Road, Cleve. 


land 13. 





Laboratory and Engineering 


Equipment 
THICKNESS GAGE 


Instrument (Coatingage) designed for measuring the 
thickness of non-magnetic coatings on iron and steel, covers 
the range of 0.0001 to 0.50 in.; accuracy is said to be 
within +10 per cent. Typical applications include measure- 
ments of the thickness of paints, enamels, metal platings, 
other protective coatings, and scale or coke deposits. Probe 
or head of instrument contains a coil which is connected 



























to a bridge circuit. Coating thickness is measured by the 
effect of changes in reluctance of magnetic circuit. When 
coil is in direct contact with base metal the reluctance is 
low and the self-inductance of coil is high, point at which 
bridge is balanced for zero thickness. An increase in gap 
between coil and base metal unbalances the bridge; cur- 
rent flow through calibrated microammeter gives thick- 
ness of coating. Power supply consists of two 671% volt 
batteries and one 1% volt battery self-contained in instru- 
ment. Instrument measures 8 in. high x 9 in. wide x 6 in. 
deep. Branson Instruments, Inc., Stamford, Conn. 


SOUND MEASURING EQUIPMENT 


Dynamic range of re-designed sound measuring equip- 
ment (Model GA-1002A) is such that sound pressures 
from 1 dyne/cm? to 20,000 dynes/em? (160 db) may be 
directly measured; ax10 multiplier is available for ex- 
tending the upper range to 200,000 dynes/cm? (180 db). 
Built-in calibrating circuit permits setting the system 





gain so that 1 millivolt/dyne/cm? is delivered across the 
10,000 ohm output circuit. Improvements include an 1s0- 
lated socket tip which effectively separates the microphone 
clamping structure from the preamplifier extension tube. 
Isolation eliminates mechanical resonance that might result 
in the extreme h-f range due to standing waves which 
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When you buy General Plate Truflex Thermostat 
Metal you can be sure that not only the firstlot meets —_ able in many types for all temperature requirements. 
specifications but every succeeding order is atwin It is made in sheet, strips, coils or in fabricated parts 
- has identical characteristics to the original ¢o your specifications ready for installation into 
lot... whether it be days, months or years apart. your products. Mail coupon for complete informa- 
Advanced General Plate production methods in- tion or write for engineering assistance. 
sure positive consistency in tolerances, grain struc- 


tures, expansion, hardness, etc. It assures maximum MAIL COUPON TODAY 


uniformity of materials which reduces costly rejects 
5 as GENERAL PLATE Division of Metals and Controls Corporation 
and guarantees highest quality performances. 405 Forest Street, Attleboro, Mass. 


General Plate Truflex Thermostat Metal is avail- Gentlemen: 
Please send me information about Truflex Thermostat Metal. 


Name 

GENERAL PLATE ie 

Division of Metals and Controls Corporation Firm 
Address 


405 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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RHEOSTAT 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 
ing into your plans this quality low price rheostat. 


Daca 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHE OSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 





NATIONAL 


MOLDED PRODUCTS, INC. 
ST. MARYS, PA. 


SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 


could be set up in the preamplifier extension tube under} 
certain conditions. Standard microphone used has been re-7 
designed to provide more accurate polar symmetry of the 
mechanical structure resulting in exact symmetry about 
the normal axis of the microphone even at frequencies) 
above 20 ke. Since acoustic impedance of microphone igi 
practically infinite it is claimed that accurate sound pre 

sure measurements may be made in very high impedaneg 


locations such as inside small enclosures at the higher @ae 


frequencies. Lack of phase distortion permits reproduction} 
of sound pressure transients over complete audible freg 
quency spectrum. Massa Laboratories, Inc., 3868 Carnegiel 
Ave., Cleveland 15. 


UHF SIGNAL GENERATOR 


Signal generator (Model 614A) gives direct readings} 
in microvolts or decibels between 800 and 1200 mc. It is 
suitable for measurements of signal-to-noise ratio, receiver 
sensitivity and alignment, conversion gain, standing wave 
ratios, antenna gain, and transmission line characteristics, 
Generator has a constant internal impedance (SWR) of 


3 db and accuracy of +1 db throughout frequency range. 
R-f output ranges from 0.1 volt to 0.1 microvolt, and may 
be continuous, pulsed, or frequency modulated at power 
frequency. It can be moduated either externally or in- 
ternally, and may be synchronized with pulses or sine waves. 
Hewlett-Packard Co., 395 Page Mill Road, Palo Alto, Calif. 


INSULATION TESTER 


High sensitivity insulation breakdown tester is designed 
for an output of 11,000 volts (rms) a-c, in 100 volt steps. 
[It is furnished for either 115 or 210 volt 50/60 cycle input. 
Both output leads are above ground potential. Special fea- 


tures are: simultaneous operation of buzzer and pilot light 
on breakdown and high reactance circuit for limiting out- 
put current to a low value, thereby preventing destruction 
of material and protecting operator. Standard units from 
2500 up to 15,000 volts with same features are available. 
Electricoil Transformer Co., 421 Canal Street, New York. 
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die pressed 


Die pressing enables AlSiMag to produce 


many shapes and sizes in large quantity... 


speedily, and at low cost 


One of several batteries of AlSiMag presses. These 
presses range from fully automatic high speed presses 
to large presses handling pieces up to 14” square. 


For better, speedier service, AlISiMag makes its dies in its 

own modern die shop. This die shop serves only our customers, 
operates on a non-profit basis. Superior die pressing equipment 
and technique is another reason why American Lava 


Corporation is known as Headquarters for 


BAUSIMAG. 


TRADE MARR PEGISTEOLD U.S. PATERT OF FMCE 


Custom Made Technical Ceramics, 


SF 


CHATTANOOGA 5, TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 @ NEWARK, N. J., 671 Broad St., Tel: Mitchell 2-8159 @ CAMBRIDGE, Mass., 38-B Brattle St., 
Tel: Kirkland 4498 @ CHICAGO, 9 S. Clinton St., Tel: Central 1721 @ LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9079 @ PHILADELPHIA, 1649 N. Broad St. 





NOW CH 


OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 


hickers Magnetic Amplifier 


VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development 
Section available for your technical problems in 
relation to the following— 


MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
STATIC VOLTAGE REGULATORS 

STATIC MOTOR SPEED CONTROLS 
POWER SATURABLE REACTORS 
a3 eis e) 
PHOTOELECTRIC CELLS 
I eee Sear hb 
MAGNETIC FLUID CLUTCHES 
SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS «+ ARC-WELDERS 


CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 


The fundamental schemes employed in many of the 
above involve general use of tubeless amplifier circuits 
—Magnetic Amplifiers. 

For information regarding application of the above 
relative to your reqairements, you are cordially in- 
vited to consult our Engineering Department. 


$ 


VICKERS £\) p2 ELECTRIC 
rig o* 
DIVISION 


1815 LOCUST ST. ST. LOUIS 3, MISSOURI 


A UNIT OF THE SPERRY CORPORATION 


J. Gilman Reid, formerly chief engineer of National Bureay 
of Standards’ Electronic Instrumention Laboratory, has 
been appointed chief of the Engineering Electronics Lab- 
oratory. Mr. Reid will be in charge of research on electronic 
instrumentation, miniaturization, printed circuit processes 
and techniques, electronic circuit components, and electronic 
standards. During World War II he was a senior scientist 
in the bureau’s radio proximity program and conducted 
research on electronic instruments, automatic reflux con- 
trols for isotope separation, auxiliary instruments for mass 
spectrographs, heat transfer, and thermal conductivity. He 
is a member of the American Physical Society and the IRE, 


J. Gilman Reid Paul Ware 


Paul Ware, well-known radio-electronic engineer, heads 
electronic parts division at Allen B. Du Mont Laboratories, 
Inc., Passaic, N. J. Mr. Ware’s recent contribution is the 
new method of inductance tuning called the Mallory In- 
ductuner, later incorporated in the Du Mont Inputuner 
under the Mallory-Ware patents. His other important con- 
tributions are in the radio receiver and radio communica- 
tion fields. 


Dr. Irven Travis, a professor on the faculty and formerly 
supervisor of research of the University of Pennsylvania’s 
Moore School of Electrical Engineering, was appointed to 
newly created position of director of research, Burroughs 
Adding Machine Co., Detroit. Dr. Travis, while continuing 
as professor, will assume direction of company’s new fre- 
search laboratory chiefly for work in field of electronic 
computing machines. 


Ronald E. Griffiths, formerly supervisor of research lab- 
oratory, American Steel & Wire Co., Cleveland, has been 
made assistant director of research. Mr. Griffiths succeeds 
Willis T. Cramer, who has been transferred to post of di- 
vision metallurgist, on corrosion-resisting alloys. 


Dr. Elmer C. Larsen becomes chief engineer for the Tung- 
sten and Chemical Division of Sylvania Electric Products, 
Inc., Towanda, Pa. Dr. Larsen was formerly assistant di- 
rector of research for J. T. Baker Chemical Co. He is 4 
member of the American Chemical Society, American 
Physical Society, ASA, and the Optical Society of America. 


Edward W. Butler, formerly general manager of electronics 
division of Sylvania Electric Products, Inc., has been ap- 
pointed director of the radio division, Federal Telephone 
and Radio Corp., Clifton, N. J. Mr. Butler will assume 
his new duties on April 25. He will be responsible for the 
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COPPER ALLOY BULLETIN 


ELECTRICAL MANUFACTURING EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 














Prepared Each Month by Bridgeport Brass Co. 


PA 
/ BRASS 
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Brass is used for the reflector and housing of the Perfection Telebeam Spotlight. Both brass and silicon 
bronze serve best for the vital parts of the Vis-O-Lite illuminated cigarette lighter. Courtesy Casco 


Products Corp., Bridgeport, Conn. 


Brass for Automotive and 
Electrical Accessories 


Reduction of cost without sacrificing 
quality is uppermost in the minds of 
design and production engineers. The 
merits and demerits of available met- 
als and alloys for fabricating long run 
items, such as automotive and electrical 
accessories, should becarefully weighed. 


More Easily Fabricated 


Brass, from long experience, takes the 
first choice because of its ease of work- 
ability and many other advantages. It 
can readily be stamped, formed, drawn, 


Although modern chromium plating 
gives an attractive finish to most met- 
als, time soon reveals the weakness of 
an inferior metal since chromium plate 
may be porous and does not give com- 
plete protection from the elements. 
Chromium plated brass over an under 
coat of nickel plate retains its beauty 
for many years, requiring only an occa- 
sional removal of surface grime with 
a damp cloth. 

Some savings can often be obtained 
in reducing the cost of polishing previ- 





Headquarters for BRASS, BRONZE and COPPER 


The old adage, “a chain is only as 
strong as its weakest link,” probably 
caused engineers at Tinnerman Prod- 
ucts, Inc., Cleveland, Ohio, to select 
Phosphor Bronze for their speed nuts. 

These small but vital spring parts 
must withstand constant tension and 
vibration. In the assembly of a mecha- 
nism, the metal in the nut must take a 
sizable deflection without setting, or the 
function of the nut would be nullified. 

Phosphor Bronze Grade C, about 
92% copper, 8% tin, and 0.1% phos- 
phorus, 8 B&S numbers hard, has a ten- 
sile strength of about 112,000 psi. The 
Grade A alloy contains about 95% cop- 
per, 5% tin and 0.15% phosphorus and . 





e . : . os 
‘ A Speed N de from Phosphor Bronze. Courtes: 
- spun, swaged, drilled, threaded, sold- ous Se pg SneRNNS of te es Foseumee Products, Sunt Sealand Ohio. - 
‘ hardness or resistance to abrasion and 
ay WOE, waisted, polished, gisted. wear, brass takes on a polished finish 
e For electrical applications the high ae 3 oe has a tensile strength of about 103,000 
7 oo : quickly with the minimum of effort. : 
conductivity of the brasses is advan- eal psi when rolled the same temper. 
; However, in some cases, the polishing . 
tageous where the parts are designed : ee Phosphor Bronze has many indus- 
time can be reduced by obtaining metal E sin Bee ; : 
to carry current. : trial applications because of its high 
y A 7 of the proper grain structure. Inform- : : 
; Aside from the fact that it can stand ; . corrosion resistance and excellent 
: gi ing the mill as to the operations and : : : 
o | deep draws and can be made into intri- ; ; ; ; spring properties retained under re- 
‘ : 5 finish required will enable it to supply 7 : 
s | cate shapes, its low coefficient of fric- ; ‘ ; peated flexing. It is used widely for 
: ; metal with the structure which will pro- p : . 
zg | tion with steel means remarkably long <titey tthe teint anmaamaa electrical snap switches, diaphragms, 
- | tool life. Its initial cost is partially off- e y- current collectors, spring contacts, and 
c t bv i . ° ° , 
set by its high scrap value as compared Importance of Annealing parts for electronic equipment 
with other materials. 
‘ Another important property that At the same time, fabricators should 
, | Should not be overlooked is its excel- realize that the original microstructure important operation. As frequently 
s | lent corrosion resistance to moisture of the metal as it comes from the mill mentioned, a coarse grain structure re- 
- | and weathering. changes with the subsequent annealing sults in a rough surface which requires 
Since automotive accessories are ex- operations which it may receive during considerable cutting down to produce 
posed to the rain, sleet, snow, damp- fabrication. In other words, the fabrica- the necessary high polished effect. A 
| ness, and extremes of heat and cold, a tor should control the grain structure of fine grain structure, on the other hand, 
’ | non-rusting metal is desirable in the the metal during his own annealing just produces a smoother surface which re- 
, | Manufacture of high quality products. as carefully as the mill performs this quires less polishing and color buffing. 
n 
) BRASS - BRONZE - COPPER - DURONZE — STRIP ROD - WIRE - TUBING 
; MILLS IN OE EX tt: BRIDGEPORT BRASS COMPANY 
BRIDGEPORT, CONNECTICUT - Cis, BRIDGEPORT 2. CONNECTICUT 
INDIANAPOLIS, INDIANA BRIDGEPORT BI A Established 1865 
In Canada: a . 
Noranda Copper and Brass Limited. "B oe Gaeee ane rae 
Montreal ¢ houses in Principal Cities 
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company’s line of broadcast and communications equip- 
ment, including transmitters, radio links, mobile radio. 
telephone, radio aids to aerial navigation and telephone 
and telegraph carrier systems. 


Dr. E. L. Kropa is now associated with the Chemical Dj}. 
vision of The Borden Co., New York and Philadelphia, as 
chemical director in charge of research. 


John W. Utecht has been appointed to the staff of the 
National Bureau of Standards where he will be concerned 
with development of electronic ordnance devices and related 
equipment in Ordnance Engineering Laboratory. Mr, 
Utecht’s previous work was on VT proximity fuzes for 
projectiles, rockets and bombs as well as design develop. 
ment on solenoids and shaded-pole motors. 


John W. Utecht Daniel E. Noble 


Daniel E. Noble, director of research and vice president 
in charge of communications of the communications and 
electronics division, Motorola, Inc., Chicago, will head 
company’s new research laboratory in Phoenix, Arizona, 
which will be devoted exclusively to electronic research in 
the military fields. Dr. Angus C. Tredgidga has been ap- 
pointed chief engineer and general manager of the lab- 
oratory. 


Appointment of Paul E. Preston as chemicals division man- 
ufacturing manager for General Electric Co.’s Chemical 
Department, has been announced. Mr. Preston will super- 
vise production processes of company’s silicone, alkyd 
resin, and plastics material plants at Waterford, N. Y.: 
Schenectady, N. Y.; Anaheim, Calif.; and Pittsfield, Mass 
He is a member of the American Institute of Chemical 
Engineers and the American Chemical Society. 


James J. Sutherland, formerly controller of the electronics 
division, has been made general manager, Sylvania Electric 
Prod., Inc., Boston. 


Arthur E. Newlon, formerly senior radio engineer with 

Stromberg-Carlson Co., Rochester, N. Y., has been ap- 

pointed to the National Bureau of Standards in the Ord- 

SED SABATLE PARTS FOR QUOTATION nance Research Laboratory of the bureau’s electronic di- 
vision. Mr. Newlon is a senior member of IRE. 


F. S. Marks becomes sales promotion manager, Rome 
Cable Corp., Rome, N. Y. 
The precision and efficiency with which these machines 


operate is something remarkable. It’s a fascinating sight William E. Neill was appointed sales engineer of the tele- 
just to see them perform. They are versatile, sturdy, speedy, vision and microwave engineering department of Raytheon 
and widely adaptable—Used with centerless grinders, thread Manufacturing Co., Waltham, Mass. Prior to joining pres 
rolling and slotting machines and special machines. They - company he — ae chief — for television 
feed screws, screw-blanks, rivets, pins, discs, steel balls, of station WFIL-TV, Philadelphia, Pa. 
washers and special parts, also miscellaneous items, such K. M. Van Gessel is now manager of engineering and 
as screw machine parts, stampings, etc., etc. They are com- production, Amperex Electronic Corp., Brooklyn, N. Y. 
pletely motorized and are self-contained units. 
General Electric Co., Schenectady, N. Y., announced the 
following appointments to industrial and transmitting tube 


0 ETRO a POWER Te ae Gon division: George W. Brucker, formerly engineer in the power 


electronics division, was made designing engineer for power 
2817 W. Fort St. Detroit 16, Mich. and electronics equipment; Harry C. Steiner, formerly section 
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Easy Fabrication 


Electrical 
Conductivity 


Thermal 
Conductivity 


Lifetime 
Durability 


Lasting Beauty 


Our 101st Year 
1848-1949 


MAY 1949 


@ For versatility nothing beats Hussey Copper. It will 
form, stamp or spin. It will rivet, bolt, clad, braze or 
solder. It is lastingly beautiful, corrosion resisting and 
an excellent conductor of heat or electricity. Hussey 
Copper comes in all standard forms including sheet, 
strip, rod, wire and tubing. Fit these characteristics of 


Hussey Copper to your next design problem. 


C. G. HUSSEY and CO. 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: Pittsburgh, Pa. 


Hussey Warehouses carry complete stocks of Copper and Brass Products 
for Prompt Shipment. 
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| a those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE. the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
Ideal fon 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 


out costly rejects. 


SO CO 





engineer for power ignitron tubes, was made designing 
engineer for industrial tubes; and Thomas A. Elder, formerly 
engineer in tube division, was made designing engineer for 
transmitting tubes. 


William Hatton, well known communications engineer 
and until recently director of manufacture and engineering 
of I. T. & T., was appointed assistant to Ellery W. Stone, 
president, Federal Telephone and Telegraph Corp., Clifton, 
N. J. Mr. Hatton has been associated with the I. T. & T, 
and its affiliated companies since 1919. From 1922 to 1926, 
he was in engineering department of the Bell Telephone 
Mfg. Co., Belgium, and later in charge of design and de- 
velopment of telephone switching systems in the I. T. & T. 
laboratories, Paris; joining headquarters in New York in 
1940. 


COMPANY BRIEFS 


Cutler Hammer, Inc., Milwaukee, announced the opening 
of new branch office, 155 Washington Street, Newark, 
N. J., which will be headed by W. M. Reese. 


Wagner Electric Corp., St. Louis, Mo., acquires 90,000 
sq ft plant at Mount Vernon, Ill. Plant will be devoted 
to building of transformer tanks. 


E. 1. du Pont de Nemours and Co., Inc., to build new unit 
at its Washington Works, near Parkersburg, W. Va., for 
the manufacture of Teflon, tetrafluoroethylene resin. Con- 
struction to start shortly and scheduled for completion 
within 12 months. 


The Euclid Electric & Mfg. Co., Madison, Ohio, announced 
the election of two new directors, W. M. Merchant and 
R. J. Andrews who have been with the company since 
1922 and 1936 respectively. 


Plant of Minnesota Mining & Manufacturing Co., at Bristol, 
Pa., purchased from WAA for the production of adhesives 
and coatings, began production on March 7. Robert N. 
Wolfe is manager. 


J. O. Reinecke, Chicago, changes name to J. O. Reinecke 
& Associates. Four associates appointed include John W. 
Hauser, G. Harold Hart, Joseph A. Hill and Jack B. Knight. 


Production of cold rubber was started at United States 
Rubber Co. operated plant at Naugatuck, Conn. Total yearly 
production of cold rubber is estimated at 2500 tons, which 
is 8 per cent of plant’s vearly capacity. 


The Acro Electric Co., Cleveland, has changed its name to 
The Acro Switch Co. No changes in personnel have been 
announced. 


Reynolds Electric Co., formerly at 2650 W. Congress Street, 
Chicago, has moved to new quarters at 3000 River Road, 
River Grove, II. 


ASSOCIATIONS AND SOCIETIES 


Fred R. Lack Heads AFCA 

Fred R. Lack, vice president of Western Electric Co., was 
elected as president of Armed Forces Communication Associa- 
tion. Mr. Lack, a member of the Industry Advisory Committee 
for the Armed Services during and since World War II, suc- 
ceeds Brig. General David Sarnoff who has served as president 
of the association since its formation in 1946. 


Dr. Zworykin Awarded Lamme Medal 


The 1948 Lamme Medal of the American Institute of Elec- 
trical Engineers, has been awarded to Dr. V. K. Zworykin, 
vice-president and technical consultant, RCA Laboratories 
Division, Radio Corporation of America, Princeton, N. J. 
Award was given for outstanding contribution to the concept 
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FIRST TIME... 


you can print a pho- 
tographic intermediate 

in your direct process FIRST TIME . .”. 
or blueprint machine 
...and develop it in 
standard photographic 





you can produce positive photographic inter- 
mediates directly from your originals—without 
a wasteful negative step. The result every 

time is a print with dense black photographic 
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Kodag raph Autopositive Paper 


3 revolutionary advantages — you will agree... 
advantages that mean low cost protection for the thousands of 
dollars you have invested in engineering drawings. Learn 

all the facts about Kodagraph Autopositive Paper... all the 
reasons why you or your local blue- 
printer can process it with substan- 
tial savings in time, labor, dollars. 






Mail coupon for FREE booklet 





Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N.Y. 


FIRST TIME... 


you can handle a photographic inter- 
mediate material in ordinary room- 
light —dispense with the darkroom! 
And processing is simplified still 

further because Kodagraph 
Autopositive Paper has wide latitude... 
is amazingly uniform from sheet to 


Please send me a copy of “The Big New Plus” y 68 
—your booklet about Kodagraph Autopositive Paper, 
and the other papers in this new Kodak line. I have 


() direct process (1 blueprint (J contact printer equipment. 


Name = 


(please print) 





sheet, package to package. Department 
Company 
“Kodak” is a trade-mark 
Street 
EASTMAN KODAK COMPANY City y 
Industrial Photographic Division a Ma 
Rochester 4, N. Y. State - 
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TWO LOW COST 
HEYCO 
ee aS: 
BUSHINGS 


No. 2-P for XT-20 CLOCK WIRE 
No. 3-P for POSJ-64 and POT-64 SIZES) 


Anchor your cordset to your electrically 
operated machines, appliances and equip- 


ment to insure maximum product life! 


xe 


1. Absorbs cord pull, push & torque 
2. insulates wire from chassis 

3. Prevents wire from fraying 

4. Eliminates tying wire knots 

5. improves product appearance 


@ The Nylon Heyco insulating grommet grips 
the wire in a vise-like grip yet will not injure 
it in any way. Your product will be a better 
product with Heyco. 


OTHER HEYCOS IN SIZES TO ACCOMODATE 
WIRES UP TO 3/,” DIAMETER 


HEYMAN MANUFACTURING COMPANY 


Kenilworth 1, New Jersey 


In Canado Approved by 
Canadian Standards Association No. 8919 
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HEYCO ELIMINATES STRAIN ON TERMINALS 


and design of electronic apparatus basic to modern television, 
Medal will be presented to Dr. Zworykin at the Summer Gen- 
eral Meeting of the Institute to be held in Swampscott, Mass, 
June 20-24, 1949. 


Calendar of Meetings 


May 3—-Conference on Textile Industry Motor Drives, 
American Institute of Electrical Engineers, Massa- 
chusetts Institute of Technology, Cambridge, Mass. 


May 12-13-—-Spring Meeting of Instrument Society 
of America, Ballroom, Royal York Hotel, Toronto, 
Canada. 


May 13—American Institute of Electrical Engineers 
Subcommittee on Materials Handling of the General 
Industry Applications Committee joint meeting with 
AIEE Cleveland Section, Empire Room, Hotel Cleve- 
land, Cleveland. 


May 15-19—Silver Anniversary Convention and An- 
nual Radio Parts Industry Trade Show, Radio Manu- 


facturers Association. The Stevens Hotel, Chicago. 


May 16-20—Oil-Heat Institute of America National 
Oil Heat Exposition, and Annual Convention, Me- 
chanics Hall, Boston. 


May 26-27—National Meeting, Society of the Plastics 
Industry, Inc., Edgewater Beach Hotel, Chicago. 


May 26-27—American Institute of Electrical Engi- 
neers Subcommittee on Textile Industry of General 
Industry Applications Committee joint meeting with 
Georgia Tech Branch of AIEE, Georgia Institute of 
Technology, Atlanta, Georgia. 


June 5-9—36th Spring Meeting, American Society of 
Refrigerating Engineers, Cruise, S.S. Richelieu— 
Montreal to Bagotville and return on St. Lawrence 
and Saguenay Rivers. 


June 7-9—-Spring Meeting, American Gear Manufac- 
turers Association, The Homestead, Hot Springs, Va. 


June 20-24—Summer General Meeting, American In- 
stitute of Electrical Engineers, New Ocean House, 
Swampscott, Mass. 


June 27-July 1—52nd Annual Meeting, American So- 
ciety for Testing Materials, Hotel Chalfonte-Haddon 
Hall, Atlantic City, N. J. 


BOOK REVIEWS 


Paint & Varnish Technology—Edited by William von 
Fischer. Reinhold Publishing Corp., New York. 509+uu 
pp. $8.00. 


Technical literature on organic finishes is generally inadequate 
in suitable material related to the specific problems of the 
product designer. The latter is usually forced to choose between 
specialized publications intended primarily for the paint and 
varnish chemists and manufacturers’ trade literature. 

This work by Prof. von Fischer (head of the Department 
of Chemistry and Chemical Engineering, Case Institute of 
Technology) falls in a somewhat middle classification. Its 
arrangement (27 chapters, each detailing a specific subject by 
an outstanding authority) facilitates selective reference. While 
certain of the subjects are too specialized for the product de- 
signer, others such as the several chapters on the chemistry, 
characteristics, applications and performances of the various 
types of synthetic-resin protective coatings, provide basic work- 
ing information on the specification of finishes. These chapters 
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For designers, engineers, production and mainte- 


nance men and for management. Actual-size tem- 
plates of Arrow-Hart Starters, Contactors, Relays, 
Type “N” Disconnect Switches, Terminal Blocks and 
Transformers — to help you lay out your motor con- 
trol and machine design plans. 47 individual tem- 


plates in one, handy file-size kit, free upon request. 


A-H TEMPLATES are just another service offered by 
Arrow-Hart to help you get the best physical and 


functional use of Motor Controls in your product 


design. 


CONTROLS and APPARATUS 


ARROW 


FOR Outetanding AH 


PERFORMANCE 


EE DESIG 


N AIDS 
“SSHORT CUT MOTOR CONTROL LAYOUTS 









Here’s a new idea that will save man-hours, eliminate 
guesswork and expensive planning and drawing. 
Arrow-Hart Templates — actual-size templates of 
Arrow-Hart Motor Controls printed in sharp, black 
outline on durable bristol board. Templates offer a 
practical, accurate means of visualizing space ar- 
rangements and limitations; are ideal for roughing- 


out and for tracing. 


CLIP THE COUPON BELOW — MAIL IT TODAY — 
YOUR KIT OF ARROW-HART TEMPLATES WILL 
BE SENT BY RETURN MAIL. 


t PLEASE send me, without charge, my kit of Templates 


Name: 
Position: 

Company: 

Address: 

EE 


State: 
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THE ARROW-HART & HEGEMAN 


ELECTRIC COMPANY 


HARTFORD 6, CONN., U. S. A. 
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Materials for potting, dipping or impreg- 
nating all types of radio components or all 
kinds of electrical units. @ Tropicalized 


fungus proofing waxes. @ Waterproofing 
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finishes for wire jackets. @ Rubber finishes. 


SS 


MY. WWW n"”m i ADA AATYY| 


@ Inquiries and problems invited by our 


engineering and development laboratories. 


Zophar Mills, Inc., has been known for its dependable 


service and uniformity of product since 1846. 


ZOPHAR MILLS, Inc. | 


ESTABLISHED 1846 


117 26th STREET, BROOKLYN, 32 N. Y. 7 
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New Terminal Attaching Machine — attaches and solders various 
sizes and types of pre-soldered tandem terminals (supplied on 
reels) at rates up to 1200 per hour. Machine cuts off, clinches 
and solders terminals in one instantaneous operation. Elimin- 
ates handling of loose terminals, solder and flux to increase 
production and lower costs on long runs. Standard types avail- 
able. Strong, perfectly soldered joints are assured, as absolute 
control of heat is maintained. Send for detailed information, 
enclose sample of wire and terminal now used. Address Dept. A. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer’s 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence R_I. 


include data on the more recent developments such as the 
styrene-base and the silicone-resin coatings. Another excellent 
chapter is a 38-page discussion of industrial finishes—actually 
a complete, if short, book in itself. 

For the engineer who is also interested in such aspects of 
the subject as paint and varnish manufacturing techniques, 
film properties, surface preparation, and test procedures the 
book provides a wealth of additional information. Illustrations, 
charts, tables, and bibliographies are included. Some of the 
chapters overlap in content—a defect probably unavoidable in 
a symposium treatment. 


Some Fundamental Aspects of Telemetering—P93938— 
73 pp. Library of Congress, Photoduplication Service, Pub- 
lication Board Project, Washington 25, D. C. Photostated, 
$10.00; microfilmed, $3.50. 


Report, prepared by the Signal Corps Engineering Labora- 
tories, discusses basic problems of designing telemetering sys- 
tems—that of converting of quantitative physical data into 
electrical signals and transmitting of these signals to a location 
remote from the point of observation. It is an attempt to deal 
with inherent problems of telemetering, as distinguished from 
incidental technical considerations of the equipment used. 
Specific consideration is given to limitation of frequency band- 
width; the collation of time and frequency division; the re- 
quirements for specifying data and the ability of various sys- 
tems to meet these requirements; and the choice of method ~ 
of modulation. Report points out ways in which objectives of 
particular systems can be achieved in their design, but indi- 
cates that one accomplishment is attained at the expense of 
the other. Errors of telemetering systems are also analyzed - 
to determine their relation to the type of system, and their 
importance in any system. Bibliographic references and ac-/ 
knowledgements are included. 


Handbook of Chemistry and Physics, 3lst Edition— 
Edited by Charles D. Hodgman. Published by The Chem- 
ical Rubber Co., Cleveland 14. 2756 pp. (0% x 7 m.). 
$6.00 (cloth binding). 


It has become increasingly evident that the work of the 
chemist and physicist impinges frequently on that of the mod- 
ern product engineer. Insulating materials, plastics, adhesives, 
ceramics, magnetic materials, electrolytic materials, lubricating 
and hydraulic media—these are just a few of the tools with 
which the product engineer has to work and which funda- 
mentally are in the province of the chemist or physicist. In 
some of the newer fields, such as semiconductors, a knowledge 
of the basic chemistry involved is indispensable to a proper 
understanding of the subject. It is not surprising therefore 
that the electrical or mechanical engineer, engaged primarily 
in product design and development, should frequently find a 
handbook of this nature a useful addition to his reference 
bookshelves. 

The handbook under review is well known as an authorita- 
tive reference work and now appears in its 3lst edition. It 
contains some 180 pages of completely revised and new ma- 
terial. It is interesting to note that among such material is a 
table of isotopic masses. Divided into five main sections, the 
book includes such data as the following: mathematical tables; 
properties and physical constants of the elements; properties 
of organic and inorganic compounds; chemical tables; tables 
of specific gravity; properties of matter; heat hygrometry; 
sound; electricity and magnetism; light; conversion tables; 
and photographic formulas. The former table of arrangement 
of electrons in orbits has been replaced by a table of electronic 
configuration of the elements. 


Proceedings of Fastener-Manufacturers Symposium— 
American Institute of Bolt, Nut, and Rivet Manufacturers, 
Cleveland. 100 pp, (6 x 9 in.) $1.50. 


Book on Proceedings of Fastener Manufacturers Symposium 
on New American Standard Screw Threads includes a discus- 
sion of American-British-Canadian Unified Screw Threads as 
applied to fasteners such as bolts, screws, and nuts. It contains 
thirteen papers which give the background of international 
agreement, description and analysis of the new standard, andl 
its effect on fastener manufacture. 
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WANT MORE INFORMATION — 
on any of these fasteners? 


CHECK —and CLIP this strip. 









LAMSON LOCK NUTS: Fconom- 
ical, vibration- proof. Can be 
re-used repeatedly. 





















“1035” SET SCREWS: Cup point 
type, hardened, heat-treated. 
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FOR LIGHT-METAL FASTENING 





COTTER PINS: Steel, Brass, Alu- 
minum and Stainless Steel. 


SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slot, Half- 












round, etc. 
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PHILLIPS HEAD SCREWS * SEMS @ SLOTTED HEAD CLUTCH HEAD SCREWS aos 
with the famous patented are pre-assembled tock- e@ MACHINE SCREWS require little end-pres- 
— that centers ~ oo sees that — and nuts. The “old reli- sure on the driver. No 
river automatically. assembly operations by able’, in its finest form! “back-out” tendency! 
at high speeds withoet — Speraiionand'umewase, Lamson machine screw Driver bit sticks in screw 
danger of slipping. With- ing fumbling. Washers heads are uniformly con. _recese when bit is turned 
stands high torque pres- rotate but cannot come centric, slotted deeply and to left— releases when 
sures because strain on off. Available with many accurately. A wide range = 8<rew is tightened down. MILLED STUDS: C : 
screw is exerted deep in different types of washers of sizes available. : 7 oe 
the head. and heads. accurate, ina full range of sizes. 
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@ Inefficiency on assembly lines can often be traced to fastener 
troubles. Therefore it’s important that fasteners be selected to do the job 
with a minimum of waste motion, fumbling and product damage. 


“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc. 





Lamson & Sessions makes a wide selection of fasteners especially engineered 
to. perform hundreds of assembly jobs faster and therefore, at less cost. 


If you suspect that fastener inefficiency is slowing up your assembly 


WEATHER-TIGHT BOLTS: Elimi- 
line, tell us your problem and chances are we can suggest a remedy. nate counter-boring in wood 


assemblies. 





THE LAMSON & SESSIONS COMPANY 
. General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Chicago * Birmingham 


PIPE PLUGS: Forged Steel, 


heat-treated. 






The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohio 
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“One Dependable Source for All Fastener Needs’ . . 


















NAME 


SEMS OTS NUTS Ch 
PLE ENYA ZAG BONS blalaak iA Laks 


ELTON PUTAS aml a UTE N\USS 
PSMA HRW NANA NWA LS 


POSITION 


—_—_——_—_— 


COMPANY 


ST 


STREET 


——_— _—_—_— LT 
city ZONE STATE 


a oo a ae ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee ee ee ee —CurT ALONG THIS LUNES me me me me me me wee we i = cee ee ee ee ee ee ee 





“This Phenolite Part is the 
solution 
to that 
insulation 


problem*” 


* Required: 

A material with very high insulation resistance under all 
atmospheric conditions— with good mechanical strength and 
ready machinability. Phenolite, laminated plastic, with all 
these qualities, plus—was the perfect answer. 


In your development of efficient, economical 
products, it pays to investigate 


About one-half the weight of 
aluminum, possesses an unu- 
sual combination of proper- 
ties—a good electrical insula- 
tor, great mechanical strength, 
high resistance to moisture; 
ready machinability. Sheets, 
Rods, Tubes, Special Shapes. 


4 tough, horn-like material 
with high dielectric and me- 
chanical strength. Excellent 
machinability and forming 
qualities, great resistance to 
wear and abrasion, long life, 
light weight. Sheets, Rods, 
Tubes, Special Shapes. 


The first fish paper developed 
for electrical insulation. 
Strong, smooth, flexible, with 
excellent forming qualities. 
High dielectric strength. 
Sheets, Rolls, Coils. 


To help you solve your specific development problem— 
available without obligation — National Research and Engi- 
neering Service. 


NATIONAL VULCANIZED FIBRE CO. 
WILMINGTON DELAWARE 


Offices in Principal Cities 
Since 1873 


Designing a 
Knife Sharpener 


(Continued from page 95) 


sharpener could be sold; enthusiasm replaced the for- 
mer reluctance of dealers and distributors, and public 
acceptance has proven them right. 

During this development period, the Cory Corpora- 
tion of Chicago took an interest in the product and as 
a result, acquired manufacturing and marketing rights. 
A study of the manufacturing costs resulted in a final 
market price to the consumer of $11.95. It would be 
natural to be very careful about the determination of 
a price on such a new product with such uncertain 
beginnings; yet the price has been sustained and the 
sharpener has found excellent consumer acceptance. 

The value of style is well established in this case. 
Other factors contributed to the success of the product, 
but without style all the other factors would never have 
sold the product in its present large quantity. Another 
point should also be emphasized : a manufacturer should 
be careful not to limit a designer by imposing arbitrary 
requirements that limit the contribution of the designer. 
In addition, good design or style is a potent sales tool, 
and when incorporated into a product, will pay many 
times over in increased sales and profits. ooo 


The Designer Looks on 
Powder Metallurgy 


(Continued from page 103) 


coefficient of friction or nonmagnetic properties are re- 
quired, iron powder is the first material considered by 
the designer of compacted parts. While the cost of 
most metal powders is not significantly different from 
the price of the same materials in rods and sheets, the 
scale tilts heavily in favor of powder when one takes 
into account the scrap losses involved in stamping or 
machining of small parts—a loss which becomes increas- 
ingly greater as the parts grow smaller. By comparison 
with conventional methods of manufacture, powder 
metallurgy may well be called the “scrapless” method. 

Although powder metallurgy is particularly well 
suited to mass production, experience has shown that 
even quantities of a few hundred pieces required for 
small production runs can be made economically by 
this process if tooling and set-up costs are not unrea- 
sonably high. One such specialized “short run” applica- 
tion is the manufacture of plastic molds. Of course, 
some profiled parts are so well adapted to this method 
of production that even smaller quantities can scarcely 
be made economically in any other way. 

Application of powder metallurgy to such products 
as porous bearings, contacts, welding electrodes, pivots, 
brushes, cutting tools, etc., is of course an old and 
highly successful story. These, however, might be con- 
sidered as “standard” powdered metal parts and are 
used by most manufacturers in large quantities without 
particular reference to the method of their production. 
Here are some examples of the selection, design and 
tooling of pressed and sintered structural parts which 
heretofore have been made by more conventional 


ELECTRICAL MANUFACTURING 





in Countleé 


i 


JUST A FEW USES: 


@ Retaining lubricants 

@ Isolating vibration 

@ Controlling temperature 

@ Reducing weight 

@ Excluding dust, grit, etc. 

@ Cushioning shock 

@ Filtering liquids 

®@ Grinding and polishing 
gaskets, grommets, etc. 

® Padding, packing, sealing 


oducts Division, Proces- 


Acadia Synthetic Pr choote, 


sors of Synthetic rubber and Plastics, 
extrusions and molded parts. 


Felt’s versatility suggests unlimited applications for design 
needs. Western Felt is available in any form—rolls, sheets, 
custom cut parts. Felt can be treated chemically to meet prac- 
tically any requirement. 

Western Felt, processed from wool-soft to rock-hard does not 
fray, ravel or lose its shape. It is cut to remarkably close tol- 
erances and its uniformity is unsurpassed. Felt can be supplied 
to meet Army, Navy and S.A.E. specifications. 


Why not check Western Felt’s superior qualities and 
possible uses. Our engineers will gladly cooperate. 


4035-4117 
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methods, such as die casting, screw machining, stamp- 
ing, or assembly involving the combination of these 
techniques. 

An example of studied application of powder metal- 
lurgy to a toy electric locomotive is shown in Fig. 1. 
With the exception of brushes, all parts indicated by 
arrows are postwar applications of powder metallurgy. 
In all, 34 individual parts of this locomotive are now 
produced by this process. Naturally, not all of these 
changes were made simultaneously. The process of con- 
version to powder metallurgy has been one of gradual 
development over a period of three years as the method 
proved itself in successive applications. Selection of 
the method of manufacture in each case was based on 
a wealth of direct observation of competing processes. 

Possibility of replacing subassemblies with a single 
compacted part is illustrated dramatically by the bear- 
ing plate shown in Fig. 2. Here a powdered metal oil- 
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KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
ond finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 














The PROGRESSIVE 
MANUFACTURING CO. 


44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 



























ENLARGED VIEW 








MACHINE STACKED 
TRANSFORMER CORE STRUCTURES 











SCRAP 
LAMINATIONS 


32> PERCENT : : 


DO YOU USE } 
Fig. 3—New opportunities for powder metallurgy parts 
CONTROL ag: NSFORMERS ? application lie in laminated structures. Shown here are 


machine-stacked transformer core elements. 





The Acme Electric Control Transformers are compactly designed. 


The syle Mastrated, with end bells end conduit connection bs retaining bushing, two screw-machined spacers and a 
made in ratings 25VA to 250 VA. stamped steel plate, shown at the left, are replaced by 
115 volt primary to 6 volt secondary a single compacted iron plate, with an integral reduced- 


115 volt primary to 24 volt secondary 
230 volt primary to 115 volt secondary 
460 volt primary to 115 volt secondary 


density bearing. 
While the increased porosity of the bearing portion 


230/460 volt primary to 115 volt secondary of the plate is here used for the special reason of its 
575 volt primary to 115 volt secondary increased oil retentivity, the variable density of this 
Other designs are illustrated in Control Catalog Bulletin C176. part demonstrates another important feature of powder 
metallurgy. Structural parts seldom require uniform 
ACME ELECTRIC CORPORATION | re 


strength. In castings, this fact is recognized by varying 
the thickness of the sections. In powder metallurgy a 
similar effect can be obtained by decreasing the density 
of the portions of compacts where strength is not par- 
| ticularly required. Up to one-fourth of the weight can 
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The reasons 
improved RESINOX 
Was Specified here 
may be important 
to you! 


As the twin calipers of costs and perform- 
ance are laid on your job today, you will 
find yourself coming to standardize more 
and more on Resinox. 

For in addition to the many well-known 
advantages of this veteran Monsanto 
thermo-setting molding compound, recent 
formulation improvements have yielded: 


Shorter cure and thinner cut off 
Improved mold release 
Better flow 


Better appearance 
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Klixon Built-in Motor Pro- 
tectors and Circuit Breakers 
guarantee trouble-free per- 
formance through use of heat 
resistant, inert, electrically 
superior Resinox. By Spencer 
Thermostat Division, Metals 
& Controls Corporation, 34 
Forest St., Attleboro, Mass. 


Therm-O-Disc over-temperature 
protective thermostat, a precision 
molding job, will withstand surges 
up to 10,000 volts...and Therm- 
O-Disc snap action thermostat 
gives unfailing protection on many 
applications—both molded of Res- 
inox by Therm-O-Disc Incorporat- 
ed, 127 Crouse St.,Mansfield,Ohio. 





To manufacturers caught..in the squeeze 
between high production costs and grow- 
ing consumer resistance ... the twin 
opportunities for faster production and 
better performance are vitally important. 

Check with your Monsanto representa-’ 
tive about improved Resinox formula- 
tions...or sendin the handy coupon below. 


Resinox : Reg. U.8. Pat. Off. 
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MONSANTO 


SERVING INDUSTRY... 
WHICH SERVES MANKIND 


MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION 
Dept. EMP 17 Springfield 2, Mass. 


Please send me full information on Resinox for my products. 


Name 

Company 

Products Manufactured 
Address 


City ; put 


Title 

















































































































































_ YOU HAVE THE ANSWER TO MANY 
_. TOUGH MATERIALS PROBLEMS 


te 


le you use an Ace hard rubber comb, you have a materials 
testing lab right in your pocket, for a good comb has to meet specs 
that are tough! 


It’s light and thin, but shows amazing strength in taming knotty hair 
and surviving 6-fc. falls. It gets covered with oil, doused regularly 
in hot water and sterilizing chemicals, yet a genuine hard rubber 
comb lasts for years. 


It’s a good example of fabricating, too. It starts as a molding. The 
teeth are machine-cut. Finally, a series of grinding and polishing 
operations give it that smooth, satiny feel. 


Best for nearly 100 years, there still is no other material as good for 
combs. It shows you why Ace hard rubber is preferred in thousands 
of parts for machines, appliances, automobiles, 
furniture, etc. Other important Ace plastics also 
available. 

















Write for belpful Ace Handbook 











HARD RUBBER and OTHER IMPORTANT PLASTICS 
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be saved by intentionally decreasing the density of the 
lightly stressed sections to the point where the green 
compacts can be handled without breakage. 

Expanding the Field. Research now in progress may 
soon open even greater opportunities for powder metal 
lurgy. One such opportunity lies in the perfection of a 
technique for pressing magnetic structures operable at 
high-flux densities at commercial power frequencies. 
Although considerable success has attended the use of 
sintered parts for d-c motors, magnetic characteristics 
suitable for a-c applications have not as yet been 
achieved. Metallurgical problem involves securing a 
dense structure of high resistivity and small, equivalent 
air gap. These characteristics might be gained by devel- 
oping large flaky powder to simulate a laminated struc 
ture having a high resistivity particularly in the direc- 
tion of pressing. A short equivalent air gap would 
result from the overlapping of flakes rather than the 
butting of rounded particles. Another possibility would 
lie in the direction of increasing the saturation limits 
of materials with extremely high resistivity, such as 
Ferroxcube*. 

Other opportunities lie in laminated structures. Such 
structures because of their uniform depth are ideally 
shaped for production by powder metallurgy. Typical 
examples shown in Fig. 3, are of recently developed 
machine-stacked transformer core elements. While 
this development eliminates much hand-labor it does 
so only at the cost of increasing to 32 per cent the 
normally insignificant amount of transformer lamination 
scrap. Other examples are field and armature struc- 
tures for small a-c motors. The scrap loss in blanking 
these laminations is 46 per cent. In making use of 
pressing technique the pole faces would be expanded 
to increase the area at the air gap and thus materially 
increase the efficiency of the magnetic circuit. 

Design Procedure. When in the course of designing 
a product it appears that a part could be made of metal 
powder, the first step is invariably a sketch of a tool 
to produce the part. From that point designs of the 
part and the tool progress concurrently, with changes 
in one affecting the other, until a satisfactory part and 
the most practical tool are achieved. Consultations with 
machinery manufacturers and custom fabricators are 
helpful and frequently resorted to. If the design ap- 
pears practical, a temporary tool is then made. 

Common practice of making operating models from 
the specified materials and, if possible, by the identical 
production processes is nowhere more important than 
in powder metallurgy. Parts produced by temporary 
tools can be subjected to rigorous tests with full con- 
fidence that results will be valid for the production 
parts. Use of temporary tools can often prevent the 
scrapping of an expensive production tool since powder 
metal tools, unlike other process tools, cannot readily 
be altered. ooo 





* See ‘“‘Ten New Magnetic Materials In Review,” Alex. E 
tember 1947 Evectricat MANUFACTURING, p. 74. 
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LOWER COSTS FOR PLASTICS 
AND FINISHES 

Many of your design problems will benefit from recent re- 

duction in plastics materials; also from a basic costs 

of organic finishes. See INDUSTRIAL HORIZON, page 6, 


for a review of market conditions. 
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We Specialize in ‘Tough’ Die Problems 


Many manufacturers depend on Ad- 
vance for complicated stamping dies 
for difficult drawing and forming op- 
erations. The largest job, or the small- 
est, can benefit from Advance tooling 
techniques which have revolutionized 
many manufacturing processes. 


ADVANCE 


6800 MADISON AVENUE 
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If sheet metal stampings are a major 
part of your production cost, it will pay 
to consult Advance on your die and 
tool problems. We have the experience, 
engineering skill and mechanical facil- 
ities to meet your tooling requirements. 
Ask for full information. 


DIE & TOOL 


CLEVELAND 2, 


PHONE: WOodbine 9191 
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ie Solderless-Type 
alliance motors Wire Terminals 
for (Continued from page 109) 
MODEL B 
Small Load Jobs! 4-pole shaded pole | be substantially less. It is necessary to consider the 
motor. Approx. 1/30 h.p. f . ! ‘ “ “th llati li . 
—_— Toys 1550 r.p.m. vy} cost of all of the operations in installation listed in 
Business Machines Vending Machines Fig. 12. ; 

Controls Radio & television | For example, compare a conventional soldered term- 
Heating Appliances _ tuning | inal which has to be insulated with tubing or wrapped 
Torntables Other appliances with tape, with that of a pre-insulated solderless con- 


Mass production of small motors for mass 
markets at low cost—that's the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 
Low operating cost 

Low induced hum 

Low magnetic field 

Low first cost 

Cool running—quiet 
Flexible power range 
Slower controlled speeds 
Long life 










TERMINAL PURCHASED 
(INCLUDING INSULATION) 










METHOD OF 
HEATING— IRONS, 
SOLDER POTS, ETC. 























SOLDERING 
OPERATION, 
CLEANING, ETC. 


INSTALLATION 
: OPERATION 
MODELA A 
6-pole shaded pole 


motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m. 




















INSTALLED AND 
INSULATED 
TERMINAL 


TERMINAL 
NOW ATTACHED 
TO WIRE 








< MODEL MS 


2-pole shaded pole 
motor — full load h.p. 
.0021. Full load 2800 


r.p.m. 





Write for catalog and specifications 






ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 







INSTALL INSULATION 
(TAPE OR TUBING) 
COMPLETED 
INSTALLATION 


SOLDERING OPERATION 


springs 




























stampings 






SOLDERLESS OPERATION 


wire forms 





Fig. 12—In comparing the cost of mechanical pressure 
), connections with conventional solder methods, the labor 
\ yee MASALA ATL : | involved in handling and assembly for each operation 

i must be added to the cost of purchased terminal part. 
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nection installed with a simple tool. Years of acceptance 
have caused many things associated with soldering to 
be taken for granted; such as purchasing and stocking 
of solder, flux, soldering irons, replacement of soldering 
iron tips, ladles and solder pots. Add to this the pur- 
| chase and handling of insulating tubing or tape. Off- 
| setting this is the cost of tooling for solderless terminals 
| which is sometimes over-emphasized; it should not be 
| considered in the same light as accessories for soldering 
| which require constant replacement. Solderless terminal 
installation tools should be considered as a long term 
investment even though their cost is often amortized 
in a few months. 

Solderless terminals will not produce better electrical 
connections than are possible with other methods such 
as soldering, brazing, or welding; but with tooling 
methods available for solderless types the human ele- 

hy 7 B BR A R D ment is So reduced that connections can be made with 
| a uniformity unobtainable by other methods. This has 
SPRINGS © STAMPINGS © WIRE FORMS © WASHERS © COTTERS | come from research and the development of such items 















Hubbard produces Parts Like These for 
various mechanical functions. Consult us 
about them. M. D. Hubbard Spring Co., 

525 Central Ave., Pontiac 12, Mich. 


HUBRDASS 
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ASTRAIGHT 


Here at Moraine Products we have a realistic attitude 
towards powder metallurgy. We know its advantages thor- 
oughly—and we know its limitations just as well. 


So, when we recommend metal powder for parts production, 
we recommend it without reservation. We make certain before- 
hand that we have the most satisfactory process for your needs— 
or we don’t accept your order. 


Our broad manufacturing experience has taught us that powder 
metallurgy is practical only when parts fulfill three conditions: 


1. The shape must permit good die fill and proper density. 

2. The order must be sufficiently large to justify tooling costs. 

3. The physical properties and tolerances required must be 
within the range attainable in normal factory production. 


In other words, we analyze your requirements. And when 
we accept your order, it’s because we can produce a 
product that will give you lasting satisfaction. 


METAL POWDER PARTS 
BY MORAINE 
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as a hand tool which when once started on its pressure 
stroke cannot be backed off or released until the con- 
nector is properly crimped; and press dies which are 
provided with a positive stop to hold the depth of crimp 
or indentation constant. Various testing and approval 
agencies have recognized solderless connecting methods 
and have set up standards of mechanical performance 
for them; as shown previously in Fig. 8. 

Pressure connectors as a component may be in- 
corporated in the design of a product as shown in Fig 


NEPCO COMMUTATORS 


Nepco Commutators are best in the long run. 
Purchasing agent—Engineer and Production 
man all agree that here is a well planned 
commutator. Priced fairly — engineered ac- 
curately and quickly assembled into the unit. 
That is why Nepco gives greater efficiency 
and increased profits. Send us your specifi- 
cations today. 
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Manufacturers and Designers F Precision Built Commutators 
ee et Te TP TR} CRE PHONE RA. 1116 





MAKE YOUR PRODUCT FULLY NON-CORROSIVE! 
STAINLESS STEEL SCREWS 


Machine, Self-tapping, Set, Socket, Wood Screws. Also Nuts, Bolts, 
Pins, Washers, Rivets—all types and sizes— delivered immediately 
from America's largest stock. 


















Fig. 13——Solderless terminals with disconnect splices 
offer a ready means for quick removal of leads with- 
out the use of tools for this small snep-action switch 
and a connector block. 
























13 for a small snap-action switch, or combined in the 
terminal block illustrated. 
Connectors designed for solid conductors, Fig. 4, 


IMMEDIATE 
DELIVERY 
































For are being used for cross-over connections between 
Catalog transformer coils as well as the attachment of the coil 
No. 49B, leads to tap changer studs, and in electric motors the 
write interfield coil connections are accomplished with such 
today, connectors. These types will apply not only to small 
on your stranded wires but also to heavy solid copper conductors 


of round, square and rectangular cross-sections; it is 
also quite practical within one solderless connection to 
combine solid copper conductors with stranded cables 
of various sizes. 

Development of solderless connectors and terminals 
has for its prime purpose providing better methods and 
savings in time and money for the manufacturer of 
electrical and electronic equipment. These methods must 
stand on their merits or fail on their shortcomings. 
As with any relatively new approach or new method, 
skepticism is expected and is welcome provided it is 
accompanied with open mindedness. Engineering of 


letterhead. 
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EVIDENCE 


Supreme Authority 


| THE USERS 


of Fansteel Selenium Rectifiers 


Supreme authority on any equipment is the man who has to keep it in 


rectifiers. 
It is from users of Fansteel Selenium Rectifiers that the most authori- 


tative proof comes—of dependable predictable long life—absence of 


| 
| satisfactory operation. For many reasons this is particularly true of 
| 
' 


deterioration when idle—freedom from maintenance requirements—high 
efficiency over wide range of output—high power factor—instantaneous 


power without warm-u p- 


A 
Fanstecl pencil 
PRODUCTS & SERVICES 


ELECTRICAL CONTACTS 
SELENIUM RECTIFIERS 
METALS TANTALUM TUNGSTEN 

MOLYBDENUM COLUMBIUM 
COPPER BASE ALLOYS 
RESISTANCE WELDING 

MATERIALS 


Write for Booklet -686 Chicago, Illinois. 


facility, have made Fansteel synonymous with standard in Selenium 


| 
| 
. 
Fansteel engineers, with years of specialized experience and every 
Rectifiers. You are invited to talk over your rectifier problems with us— 


with a view to cost saving. Fansteel Metallurgical Corporation, North 
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PATENT 
PENDING 
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/ A. LAST! An iron so light, so well balanced 
its weight is hardly noticeable. When you pick 
it up, when you work with it, you'll know why 
HEXACON calls it FEATHER WEIGHT. It’s 
the perfect iron for long, delicate work where 


PRR ae we fatigue works against 
. = = i we = 


quality. It can work for 
you — improving and 
speeding production. 
More comfortable and 
practical than a pencil 
»; iron. No transformer re- 
quired. Price only $5.00. 


HEXACON MODEL 30H. =& 
Weight 54% oz. (less cord). ™ 
40, or 60 Watts. Both %” ; 
and %” tips furnished. Ask  o. 
for literature on complete ~*~ 
line of screw tip, plug tip “ 
and hatchet irons. ka 


HEXACON = 
ELECTRIC CO. 


177 W. CLAY AVENUE — 
ROSELLE PARK, N. J. on 


SS Oe GS oe ee 


Pt Bae eRe 






FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 
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AMPERITE 


Apes REGULATORS are the simplest, lightest, cheapest, 

most compact method of obtaining current or voltage - 

lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 

humidity. Write for 4-page Illustrated Bulletin 

FA mperite CO., 561 Broadway, New York 12,N.¥ 


W. Toront 












PROVIDE DELAYS RANGING 


d for “Special Problem Sheet” 









solderless connectors and terminals is much more than 
merely “jamming” or “squeezing” an unknown terminal 
to an unknown wire by means of unknown values of 


pressure. ood 






Bearings 
and Lubrication 
(Continued from page 115) 








portant in selecting the proper grease. However, the 
most desirable properties for the lubrication of anti- 
friction bearings, under normal conditions, can be 
summed up as: first, oxidation stability ; second, work- 
ing stability and third, cleanliness. 

It has been estimated that more than 90 per cent of 
all anti-friction bearing failures are due to dirt, either 
dirt which has found its way into the bearing or dirt 
in the grease when it is applied. Anti-friction bearings 
are particularly sensitive to dirt and foreign matter 
because of the very high unit pressure between the 
rolling elements and the races. This dirt may become 
actually imbedded in the race path and the rolling of 
the ball or roller tends to break away metal particles 
around the periphery of the crater formed by the im- 
bedded particle and bearing failure is only a matter 
of time. 


Improved High Speed Roller Bearings— By D. F. 
WILCOCK, Head of Bearing and Lubricants Center, 
Thompson Laboratory, General Electric Co., West 
Lynn, Mass. 


Studies of 95-mm precision roller bearings with brass 
roll separators at 7500 rpm and 500 Ib. radial load 
have shown that they will operate quite successfully 
with very scanty lubrication. However, under such 
conditions transfer of brass to the steel parts on which 
the separator rubs is observed so that trouble under 
such conditions may be experienced eventually. If the 
bearing is operated without lubrication failure will occur 
in a few seconds to a few minutes. Special surface treat- 
ment of the separator has made it possible to extend 
the ability to run dry to hours rather than minutes and 
to eliminate most of the metal transfer under scanty 
lubrication conditions. 


Anti-Friction Bearings Pay Dividends on Textile 
Machinery— BY CARL A. BERG, Member Engineer- 
ing Staff, The Fafnir Bearing Company. 


The textile industry, especially since the coming of 
man-made fibers, has become a modern, scientific pre- 
cision industry, in which the supreme test of any piece 
of machinery is the service it renders under all condi- 
tions of hard and continuous usage. At first gradually, 
and of late much more rapidly, textile men have been 
replacing their old plain bearings and now anti-friction 
bearings have become an essential component in this 
vast empire of complicated machinery. However, no 
anti-friction bearing can be better than its lubricant. 

Correct bearing designs in textile machinery, and 
correctly employed lubricants evolved by the petroleum 
chemists have brought maintenance costs down, saved 
power, increased machine efficiency and produced better 
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year in Year out we've made work safer 
And been o credit to our maker ay ad 
To quard his"REP were fully able S 
®ecause our cords are by ROME CABLE 
Vr 
“/[n 
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Approved by 
Underwriters’ Laboratories 






Type SV—-2 Conductor Rome 40 
It is the dependable high quality of Rome Flexible Rubber Jacketed Cord 
Cords that enables them to “take the gaff’ of 
abusive service year in and year out... and 
with greater safety. Today, more than ever, pur- 
. ) chasers of electrical appliances are insisting 
\.— upon safe cords. That's why more and more 
, appliance manufacturers are coming to Rome 
+ Cable for their flexible cord requirements. 
» You, too, can realize the bonus value of a 
=| product adequately wired for safe and depend- 
‘able service. 
Rome Flexible Cords are available as Rome There’s a Rome cord for every need... 
Write for Circular 101 §Q Neoprene Jacketed, Rome 40 Rubber Jacketed, 
Rome 60—Type SO 


ant iuciteere and Rome Synthinol* Thermoplastic Jacketed, 

ulated wires and ca- as best fits your needs. Rome 60 and Rome Syn- Rome 40—Type S, SJ, SV and POS] 
alae” yours for the thinol* types are highly resistant to oils, acids, Rome Synthinol*—Type ST, SJT, SVT, POT 
*TRADEMARK REGISTERED MOiSture and flame. 
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SPRINGS? 


MAKES THEM RIGHT 
AND AT REASONABLE COST 


Since 1928 this organization has been regarded by an 


























increasing number of manufacturers as an ideal source 





for high grade mechanical springs of all types and sizes 





from tiny ones 20,000 to a pound to springs weighing many pounds 








apiece—also clips, small stampings and wire forms. We'll design them 








for you or make them exactly to your specifications. Plant is large 








enough to handle big orders smoothly, compact enough to give prompt 








service on small orders and experimental work. 


Try it and See! 


Our steady growth is evidence that policy, price and production are 




















RIGHT. So why not call us in on that spring job? 












ILLINOIS COIL SPRING COMPANY 


2100 No. Major Avenue 
CHICAGO 39, ILLINOIS 














Sent on Request “* 


Interesting new bulletin “BRIEF GUIDE for SPRING 
BUYERS.” Tells in plain everyday language what a good 
spring is and how to get it without excessive cost or delay. 























» Mr. 
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grade textiles. Change from plain to ball or roller 
bearings, grease-lubricated, has brought about: enor- 
mous savings in cost of lubricant and the labor of 
applying it; added machine productivity through less 
downtime for oiling; less contamination of yarn and 
woven goods ; elevated speeds. 

Two problems, however, are currently confronted : 
friction oxidation or “fretting corrosion,” as associated 
with oscillatory motion, and the “drying” of certain 
synthetic lubricants at elevated temperatures. To com- 
pletely solve these we must again enlist the aid of the 
grease chemists who have already done an outstanding 
job. 


Progress in Instrument Lubrication—B y H EN Rk Y 
GISSER, Chemist, Pitman-Dunn Laboratory, Dept. 
of the Army, Ordnance Dept., Frankford Arsenal, 
Philadelphia. 


Instrument lubrication differs from most lubrication 
processes in that there is generally no provision for re- 
lubrication at intervals, which necessitates high oxida- 
tion stability, low volatility, and wide temperature range 
of operation in addition to other desirable properties. 
The use of synthetic materials such as the branched 
chain diesters, silicones and polyethers, as base fluids for 
lubricants has enabled the development of lubricants 
having usually low temperature coefficients of viscosity 
and extremely low volatility. By the use of appropriate 
additives, finished lubricants having high oxidation 
stability and good rust preventive properties may be 
prepared. 

Experimental data relating to oxidation stability 
tests and service and storage behavior indicates the 
existence of a correlation, and need for stable lub- 
ricants when use over a long period of time is con- 
templated. 

New laboratory techniques for test work on instru 
ment lubricants emphasize better control of test condi- 
tions and selection of test conditions on the basis of 
intended service of the lubricant. Considerable progress 
has been made in the development of anti-rust tests. 
Statistical analysis of laboratory data is an invaluable 
tool and aids in deriving the maximum quantity of 
useful information from experimental work. 

Instrument lubrication techniques have improved 
considerably within recent years, particularly insofar 
as cleanliness of either lubricants and application tech- 
niques are concerned, resulting in longer periods of use- 
ful operation of mechanisms before repair or disassembly 


a mer 


for relubrication is required. vue 








Design Trends 


and Transients 
(Continued from page 128) 





current capacity are high because the conductors are 
solid metal and may be made with a maximum thick- 
ness equal to the line width. The body of the con- 
ductor may be made of one metal and the surface of 
another to provide added corrosion or abrasion resist- 
ance. The pattern may be metal inlaid in an insulator, 
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A Pedigree is a Promise of Quality 







DACHSHUND — For affection, responsiveness and 
playfulness, it’s hard to beat a dachshund. His 
carriage is alert and audacious. Originally developed 
in Germany for hunting badger, he can be trained 
to hunt foxes and hare, and track wounded deer. 
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ee AKERS of famous national 
brand products look for con- 
sistent quality, consistent service 
and fair price from their box sup- 
pliers. That’s why Colgate-Palm- 
olive-Peet ship Vel, the household 
detergent used by countless house- 
wives, in Union Corrugated Con- 

CERTIFICATE 


OF BOX MAKER | = OE Re | __tainers.. .the boxes with a pedigree. 
THIS BOX CONFORMS TO : a Ak ; 





75 years of leadership in flexible 
packaging goes into Union boxes. 
Every step in the making, from 
timber to finished box, is quality- 
controlled by one management in 
America’s largest pulp-to-container 
plant. 


Tremendous forest resources, four 
modern box plants and five of the 
nine largest paper machines in the 
world make Union a dependable 
container source for any large vol- 
ume shipper. 


That’s why, every month, more 
makers of famous brand products 
ship in Union boxes. 





UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS + TRENTON, NEW JERSEY 
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THE RIGHT 
BRUSH FOR 
EVERY 
APPLICATION 


. . right for hardness, 
for current carrying 
peripheral 


capacity, for 
speeds encountered . . 
RIGHT for your particular 
installation! 


Serving American Industry for over half a cen- 
tury, BBB has both the facilities and the experi- 
ence to serve you promptly and efficiently. If 
it’s carbon, we have it or can make it. Your 
correspondence is invited. 


BECKER BROTHERS CARBON co. 
38450 SOUTH 52nd. AVE. CICERO 50, ILL. 


TRACING CLOTH 
THAT DEFIES TIME 


© 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transporency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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or for special electrical functions, metal inlaid in an- 
other metal. 

Illustration shows a commutator used in radiosonde 
work in which lines are 0.005 in. wide, spaces 0.015 
in. wide, and overall accuracy 0.0003 in. The metal is 
silver with a special, high conductivity, corrosion re- 
sistant plate. In this unit the pressure of the sliding’ 


Radiosonde commutator made by Glass Products Co. has 

electrical conductors flush with insulation. Silver con- 

ductor is protected by a corrosion resistant plate. Width 
and spacing of conductors are accurate to 0.0003 in. 


contact is several grams and the current carried is 
30 ma, although the capacity is greater. The unit is 
said to meet all requirements for abrasion, corrosion, 
temperature, humidity, and stability 

These inlaid circuit elements are manufactured by 
high production methods. for such uses as recording 
and controlling instruments, aircraft instruments and 
devices, radio and television parts, guided and proximity 
missiles. 

Another process for printed circuits called “Micro- 
screening,’ has been developed by the same manu- 
facturer to improve the resolution of silk screening 
while obtaining heavy deposits. The micro-screened 
pattern may have any desired size or shape, and the 
lines may be of almost any material, metal or insulator. 
They can be deposited on any base: metal, glass, plastic 
or paper, and can readily be overlaid with other 
materials, 

With this method line widths and spacings of 0.001 
in. and accuracies of 0.0002 in. are attainable in pro- 
duction and conductivity is excellent because the deposit 
may be made thick. This combination of fine lines and 
high conductivity is especially favorable for the pro- 
duction of miniature inductances, resistors, potentio- 
meters, phase shifters, and similar circuit elements. 
Pieces are produced at rates comparable with those of 
conventional silkscreen print, with comparatively little 
set-up required for a production run. 000 


Expanded Metal Resistors— 
Addendum 


On page 206 of February ELEcTRICAL MANUFACTUR- 
ING there is illustrated an expanded metal mesh resistor 
developed by the British Admiralty and put to commer- 
cial use by the Expanded Metal Company, Ltd., of 
London. The statement was made that this new power 
resistor was being produced in this country by the 
National Lock Washer Company of Newark, N. J. 
Through an oversight, it was not stated that the licens- 
ing of other manufacturers is being handled by the 
Exmet Electrical Corporation, 59 Park Avenue, New 
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HIGH-RESISTANCE 


confirmed the outstanding advantages indicated by 
engineering tests of the new Stackpole Grade 687 
High-Resistance Graphite Brushes for small AC-DC 
motors. Materially longer brush life and minimum 
commutator wear have been reported in every case. 

Although Stackpole Grade 687 Brushes have 
high specific resistance, contact drop is such that 
both motor speed and torque are essentially the 


same as when conventional electrographitic brush 


STACKPOLE 


CARBON COMPANY e 


GRAPHITE MATERIAL 


A BIG IMPROVEMENT IN BRUSHES FOR UNIVERSAL MOTORS 


Regular use by several leading customers has fully 


grades are used. Mechanical strength is exception- 
ally high—a particularly desirable characteristic 
for fractional horsepower brushes. 

Grade 687 Brushes have shown excellent results 
on universal motors with undercut mica as well as 
those having flush mica commutator bar insulation. 


YOU CAN'T LOSE ON THIS PROPOSITION! 


Stackpole will gladly supply Grade 687 samples to large 
original equipment users of brushes for fractional h.p. 
AC-DC motors. You be the judge. Send full details of 
motor rating, application, brush data, etc. 


ST. MARYS, PA. 


A LEADING PRODUCER OF SMALL MOTOR BRUSHES 
BRUSHES AND CONTACTS 


(Carbon, graphite, molded metal, composition and rare metal types) 
SINTERED ALNICO Il e CHEMICAL CARBONS e WELDING CARBONS e CARBON SPECIALTIES 
PACKING, PISTON and SEAL RINGS, etc. 
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Is the first 

unit in your 

coil construction — 

THE BASE. 

It must be dependable. 


If it isn’t the entire effectiveness of your coil, 
no matter how finely made, is destroyed. 


Be positive with — 


PRECISION PAPER TUBES 


For Precision Tubes are made to meet the 
most exacting specifications under the 
strictest of quality control. Their uniform- 
ity is unvarying and dependability assured. 
Precision Paper Tubes protect the future 
of your coils while giving you production 
economy. Look at these features— 


Lower moisture absorption 
Better insulation 

Better heat dissipation 
Lighter weight 


Spirally wound and heat- 
treated for greater strength 


Precision Paper Tubes are available in 
round, square, rectangular, oval, any shape, 
length, ID or OD, exactly to your specifica- 
tions. They are made of the finest dielec- 
tric Fish Paper, Kraft, Cellulose Acetate 
or combination. 

Use coupon below, Today, for Free 

Sample in the shape and size you 


want and New Mandrel list of over 
1,000 sizes. 


FREE SAMPLE 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
Send at once, New Mandrel list and sample in 
Name Title 
Address 


Zone .....State ..... 


York 16, which is also handling the application of the 
resistor to other than the transportation field. The latter 
is being serviced by National Lock Washer Company 
which will continue to act as producer of all types. 


Venting Small Refrigerators 


Recent trends to smaller, more compact kitchen 
layouts with flush, counter-height units have imposed 
new problems on designers of appliances such ag 
ranges, refrigerators, water heaters and dish washers, 
Principal structural requirements are for a uniform 
top height of 36 in. with flush sides and rear. Front 
maintenance is desirable, and feet require some means} 
for accurate height and level adjustment. : 

In refrigerators, one of the important problems is® 
providing adequate ventilation for the evaporator cooler® 
One method used by General Electric in the refrigerator™ 


Left—General Electric refrigerator for counter height 

built-in kitchen installation has compressor under 4 cu 

ft compartment with vents in base. Five cu ft counter- 

high refrigerator (right) built by Glascock Brothers 

Manufacturing Co., Muncie, Ind., has vent inlet in base, 

outlet behind grill on top. Compressor is mounted be- 
hind compartment. 


Refrigerator, oven and sink with garbage disposal unit 
can be combined within a 60 in. wall space. 


shown above has inlet and outlet through separate vents 
in front of the base over the toe space. Capacity is 4 
cu. ft, and compressor unit is mounted in the base. 
The Glasco refrigerator (right) has an inlet in the 
base, while the outlet is through a sloping grill at the 
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ROEBLING 


10 to 40 TIMES 


TTT CO 


BEST WIRE FOR HIGH-SPEED WINDING 


COMPARATIVE TESTS prove a fact 
that’s highly important to magnet wire 
users .. . the insulation of Roevar 
Magnet Wire is 10 to 40 times tougher 
—more resistant to abrasion—than other 
types of insulation! This means that 
Roevaris farand away your safest choice 


for all high-speed winding operations. 

On top of that, the insulation of 
Roevar Magnet Wire bends and 
stretches remarkably without cracking 
or loosening from the conductor. It has 
high resistance to the solvents in coil- 
treating varnishes and to baking tem- 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST ————— 
ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 
St. Clair Ave., N. E. * Denver, 1635 17th St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 
S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 
Ave. * Portland, Ore., 1032 N. W. 14th Ave. ® San Francisco, 1740 17th St. * Seattle, 900 First Ave. So. 
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peratures . . . its stamina and reliability 
are unsurpassed in service. 

Roevar Magnet Wire is smaller in 
diameter than magnet wire with 
enamel, silk, cotton or paper insulation 
and it costs less! It comes in sizes No. 
14 to 40 A.W.G. Roevar might be a big 
help to you. Write for full data and 
samples of wire. John A. Roebling’s 


Sons Company, Trenton 2, New Jersey. 


saan 





back of the table top. This model has a 5 cu. ft. capacity, 
and a “pancake” type compressor powered with 9 
1/10 hp motor is placed at the rear of the refrigerator 
/ Ny A | | compartment. Table top is removable, giving an overal] 

ey ' height of 34% in. for installation under a standard 
Di S 4 eau drain board or kitchen work surface at 36 in. height, 

Ai ~ 7 Typical combination of the General Electric refriger. 

ator with sink and electric range takes only 60 in. of 
wall space in the assembly also shown on p. 188. The 
range has three 5-heat Calrod units in an acid resisting 
one-piece porcelain enamel cooking top. Oven is im 
sulated on all six sides and vent is located in the door, 
Sink top is stainless steel with seam welded bowl. Drain 
opening is designed to take a garbage disposal unit 
mounted in the storage space under the bowl. ooo8 


Me Slat hY 
Time alu 
rte ks 


Motor and electrical parts manufacturers know 
that precision is all-important in lamination 
dies. That is why so many are using Crescent 
as a source of supply. Illustrated is a seven- 


station progressive die producing both rotor 
and stator, with all sections ground. A typical 
Crescent job. Write Crescent for full information. 


Available Reprints 
Design Trends and Transients 


BS OTT) 


PUM eSS tg 
Facilities Also 


PNET 


TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25, Mich. 





BRUSH 
HOLDERS 


ela 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


SAVES ASSEMBLY TIME AND LABOR! 


Made in a complete range of standard and special 
sizes for fractional H.P. motors. 


PHOENIX Brush-Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the field 
under almost every condition. 


improve your operation, cut your costs, investigate PHOENIX. 


PHOENIX evectric mec. co. 


711 W. LAKE ST. CHICAGO 6, ILL. 


Reprints of some recent items in this section are 
available to readers of ELECTRICAL MANUFACTURING | 
from the sources noted below: 

“Daylight Stroboscope for Ignition Timing,” p. 
81, January 1949, from Auto-Test, Inc., 1452 So, 
Michigan Ave., Chicago 5. 

“Electric Plugging Switch,” p. 113, January 
1949, from Standard Dayton Corp., P. O. Box 1001, 
Dayton 1, Ohio. 

“Pre-Shipment Packaging Tests,” p. 128, Feb- 
ruary 1949, from Porcelain Enamel Institute, 526 
Oliver Bldg., Pittsburgh 22, Pa. 

“Remote Television Program Unit,” p. 120, 
March 1949, from Allen B. Du Mont Laboratories, 
Inc., 515 Madison Ave., New York. 

“Testing Varnished Insulation,” p. 128, March 
1949, from V. W. Palen, New York University 
College of Engineering, 18lst St. and University 
Ave., New York 53, at 10¢ per copy. 


Miniature Motor 


Tiny 1%-volt permanent magnet motor illustrated 
in the article “Plastics Model of Drill Press” appearing 
on page 119 in the April issue of ELEctRIcAL MANv- 
FACTURING is supplied by Motoys, Inc., 11 West 42nd 
St., New York 18. Shaft is 3/32 in. diam with % in. 
double extension; shaft base mounting surface. 0 O° 


Electronic Narrator 


Without being rewound or reset, a new recording and 
reproducing machine developed by General Electric 
will repeat a message or series of messages an infinite 
number of times. The “Electronic Narrator” uses 4 
continuous loop of magnetic tape which permits approx- 
imately two minutes of recording or playback time 
which may be made up of one message or a series of 
shorter ones. Each recording can be started auto- 
matically by any such means as a person breaking 4 
light beam, stepping on a mat or dropping a coin in @ 
coin mechanism as in a vending machine or radio. 
A new message or series of messages can be quickly 
put on the tape by inserting the microphone-erase 
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This new material consists of one or more strips of precious metal bonded to a base metal 
in the form of a ridge or bar. 


This new method of lamination provides these great advantages to many manufacturers 
of relays, electrical controls, and switches. 


1. Greater hardness of precious metal tips, for longer contact life. 
2. Greater temper of base metal, for strength and wearing qualities. 


3. Intimate bond of precious to base metal, no build up of resistance, no chance 
for tip coming off. 


4. Economy, complete assemblies can be blanked in one operation from strip. 


We have standardized on a number of strip widths and thicknesses for both single, double, 
and double-double combinations for bar contacts. However, any electrical current require- 
ment can be met by varying the width and height of the precious metal strip. 


Your inquiries are cordially invited. 


, PRODUCTS 


SHEETS * WIRE + TUBING * SOLDERS + FABRICATED PARTS AND ASSEMBLIES 


D. E. MAKEPEACE COMPANY 
MAIN OFFICE AND PLANT * ATTLEBORO, MASS. 
New York Office, 30 Church Street Chicago Office, 55 East Washington Street 
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mechanism which erases the old message as the new 

one is being recorded. 
ce F [ AYS | Loudspeaker is separate from the tape handling 
| mechanism for remote location, if desired. The unit js 


ARE PERFORMANCE PROVED! 


\ 


ee es Oe ee es ee 





INDUSTRIAL RELAYS 


Continuous loop of magnetic tape with approximated 
2 min playing time will repeat a message or series of 
messages an unlimited number of times in this “elec- 
tronic narrator” developed by General Electric engineers 
at Syracuse, N.Y. 





small enough (about 12 in. square and 6 in. deep) to 
be installed in an inconspicuous space, such as within 
a vending machine itself. In this type of applications 
the “narrator” might thank the purchaser, promote the 
products sold by the machine, or advertise an unrelated 
product or service. goo 








Currents Abroad 


Department of Commerce has issued a booklet ‘* World 
Electrical Current Characteristics” prepared as a refer- 
ence guide to the electrical supply of foreign countries. 
The type of current, whether a-c or d-c, phases, cycles, 
and voltages are listed in one classification under the 
name of the city. A second tabulation lists similar data 
under continent and country headings. Copies may be 
obtained for 15 cents each from the Superintendent of 


Documents, U. S. Government Printing Office, Wash- 
You get better service from LEACH RELAYS because thousands of ington 25, D. C. 
types of relays for thousands of applications have been proved-in- a, 
use for over 30 years. 


TIS E ae tle 


LEACH RELAYS are designed with an cuativatiy high comer Wow Meter 
of safety for extra dependability. Simplicity of designs makes : e s : ; 
installation quick, easy and inexpensive. Get a// the facts and | Complying with tentative standards set up by the 
make your own comparisons. LEACH RELAYS’ outstanding per- | Society of Motion Picture Engineers for flutter, wow 
formance, reliability, sturdiness and economy have been proved- | and drift, a new meter developed by Amplifier Corpo- 
in-use. 


ration of America gives a visual indication for all 
types of records, film, tape and wire recorders and play- 
back equipment. 

With built-in high gain amplifier and limiter, adjust- 
able controls enable accurate calibration and flutter 
measurements for speeds within 5 per cent of standard. 


— _ Unit will accept voltages ranging from 1 mv to 100 
Taree BL aR © T\ ay ae : ee : 
LOBE AS) it RBLAY C ) s) volts, and input variations up to 30 db without affecting 


Highest standards of engineering, materials and workmanship 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 





accuracy. 
$915 AVALOM BOULEVARD, * LOS ANGELES 3. CALIF. Flutter is measured as the ratio of the rms deviation 
Representatives in Pincipal Cities of U. $. and Canada | in frequency from a standard 3000 cycle recorded signal 
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FOLLANSBEE 
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SHEETS 





FOLLANSBEE 
ELECTRICAL 





SHEETS 


Strongly linked with the successful synonymous with Quality. 





ld 
r products in any market are the quality Designers can always specify Follansbee 
S. ‘ ‘ ° ‘ ‘ 
‘ components, essential in economical man-_ Electrical Sheets with assurance of accept- 
. ufacturing and profitable marketing— ance by the production engineer, the sales 
a 
\e quality components like Follansbee Elec- manager, and the ultimate consumer. 
if ; le : 
: trical Sheets. Additional supplies are now available 
In Follansbee Electrical Sheets there has and you can incorporate the Follansbee 

never been a departure from the strict Signs of Quality in more and more of your 
e electrical and mechanical characteristics products of distinction. Ask for details on 
NV j ° 
: which have made the name Follansbee the correct grades for your requirements. 
i 
|FOLLANSBEE STEEL CORPORATION 
T GENERAL OFFICES PITTSBURGH 30, PA. 
. 
p) Sales Offices: New York, Philadelphia, Rochester, Cleveland, Detroit, Milwaukee. Sales Agents: Chicago, Indianapolis, St. Louis, 
y Kansas City, Nashville, Houston, Los Angeles, San Francisco, Seattle; Toronto and Montreal, Canada. 

Plants: Follansbee, W. Va., and Toronto, Ohio. 

n | Follansbee Metal Warehouses: PITTSBURGH, PA., ROCHESTER, N. Y., AND FAIRFIELD, CONN. 
| COLD ROLLED STRIP ¢ ELECTRICAL SHEETS * POLISHED BLUE SHEETS + SEAMLESS TERNE ROLL ROOFING 
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Solenoid-operated switch 


Controlling two separate but synchronized elec- 
trical circuits, this new SORENG Solenoid- 
Operated Switch has many applications for 
clothes dryers and other household appliances— 


in addition to other applications of a wide variety. 


It is a double-pole, single throw, “normally 
open” switch with double-break contacts in each 
circuit. With the powerful SORENG TT type 
solenoid as the ‘“‘make-and-break”’ actuating de- 
vice, high contact pressures can be maintained 
in the switch. In fact, this solenoid-operated 
switch has been tested with 25 amperes at 250 
volts A.C., and after 100,000 actuations was in 


perfect working condition. 


Designed to make and break two circuits at the 
same time, the switch is available in the ‘“‘nor- 
mally open” type, and with minor changes can be 
supplied in the “normally closed” type. Addi- 
tional information will be furnished if desired. 


When requesting, refer to Department M95. 


SorRENG MANUFACTURING 
CoRPORATION 


Main Plant—1901 Clybourn Ave. « Chicago 14 
Branch Plant—231 Stone St. « Fremont, Ohio 


to the average frequency in percentage, with three scale 
ranges: 0.3, 1.0 and 3.0 per cent. It responds to rate 
from 0 to 200 cycles. Wow components are indicateg 


New analyzer designed by Amplifier Corp. of America, 
New York, measures flutter, wow and drift to standards 


set up by SMPE. 


by the amplitude of pointer swing. Drift is observed by 
gradual sliding up and down the scale of combined 
flutter and wow reading. Hum, noise switching surges 
and other transients have no effect on readings. OG O0 


History of Development and Application 
of the Electric Motor 
See pages 76 through 89 
Picture credits and source data 
Page 76 
1831—Faraday’s model. ELectricaL MANuFAac- 
TURING 
1831—Prof. Henry’s machine. Smithsonian Insti- 
tution 
1837—Davenport model. Smithsonian Institution 
1850—Page’s motor. Smithsonian Institution 


Page 77 
1860—Pacinotti machine. “The Electric Motor and 
Its Application,” T. C. Martin, Joseph 
Wetzler, 1895, W. J. Johnson Co. 
1870—Gramme machine. General Electric Co. 
1872—Drum winding. “Menlo Park Reminis- 
cences,” Francis Jehl, Edison Institute 
1892—Edison General Electric motor. “The Elec- 
1884—Sprague motor—Edison Institute 
Page 78 
1876—Plating generator—Hanson-Van Winkle 
Munning Co. 
1885—Brush motor—‘“The Electric Motor and Its 
Applications,” Martin and Wetzler 
1892—Edison General Electric motor. “The Elec- 
tric Motor,” Martin and Wetzler 
1878—Thomson generator—General Electric Co. 
1887—Thomson repulsion motor. General Electric 
Sketches from “Alternate Current Commu- 
tator Motors,” W. A. Flynn, 1906 
Page 79 
1888—Tesla’s model. “Inventions, Researches of 
Nikola Tesla,” T. C. Martin 
1892—Tesla motor. Edison Institute 
1895—Induction motor. Westinghouse Electric 
Corp. 
1895—Shaded pole motor. Patent drawing 
1901—Capacitor motor. General Electric Co. 
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Built by fractional 


horsepower motor 


PACKARD Specialists 
S i ey i 3 K T Packard specializes exclusively in the 


manufacture of fractional horsepower 
motors. Our entire enlarged plant facil- 
ie T 0 Pa N ities . . . all of our engineering and 
manufacturing experience . . . are con- 
centrated in this single field. Manu- 
facturers of motor-driven appliances 
and equipment have long profited from 
this singleness of purpose. Packard 
Fractional Horsepower Motors are of 
outstandingly uniform quality .. . can 
be delivered in greater quantities in 
less time. For fast action on your 
fractional horsepower motor problem, 
specify Packard motors—engineered 
and built for lasting satisfaction. 


REC.V S$ PAT. OFF 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


GY 


PACKARD MOTORS for 
Compressors * Power-driven Bench 
Tools * Ironers * Milking Machines ¢ 
Stokers ¢ Milk Separators * Washing 
Machines ¢ Furnace Blower ¢ Water 
Pumps ¢ Oil Burners °* Ventilators 

and many other applications 


ORS FOR THIRTY-TWO YEARS 
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RESISTORS 
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problems 


























because Ward Leonard has that 
many types of resistors in stock 




















You can get immediate delivery on Ward Leonard 
Vitrohm wire-wound resistors—both adjustable and 
fixed—in watt ratings from 5 to 200 and resistance 
values from 1 to 150,000 ohms. 

Resistive element embedded in Ward Leonard’s ex- 
clusive crazeless vitreous enamel, gives these resistors 
consistent accuracy and stability even under the most 
prolonged adverse operating conditions. 

Write for Resistor Catalog D130. Ward Leonard 
Electric Co., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

































































Nee te] PN 
aaa Ut LT 




















PRReeuk- EE ngnccud C. 














Page 80 
1879—Siemen’s locomotive. ‘Menlo Park Remi- 
niscences,” Jehl 
1880—Edison locomotive. Edison Institute 
1887—Sprague trolley. Julian K. Sprague 
1890—Otis elevator. Otis Elevator Co. 
1915—“New Mexico.” New York Public Library 
Page 81 
1884—Sturtevant fan. 
Martin and Wetzler 
1894—Ice machine. De La Vergne catalog 
1895—Printing press. Miehle Printing Press & 
Mig. Co. 
1900—Dough mixer. Allis-Chalmers Mfg. Co. 
1905—Rolling mill drive. Westinghouse Electric 
Corp. 
Page 82 
1888—Planer. Advertisement of Sprague Electric 
Railway & Motor Co. 
1890—Baldwin shops. American Machinist, July 
14, 1898 
1896—Portable drill. Allis-Chalmers Mfg. Co. 
1897—Shaper. Gould & Eberhardt 


Page 83 
1908—Wheel lathe. Niles Tool Works Co. 
1900—Cold saw. Consolidated Machine Tool Corp. 
Type C motor. Westinghouse Electric Corp. 
1906—Planer. Niles Tool Works Co. 
1900—Lathe. Consolidated Machine Tool Corp. 


Page 84 
1882—Sewing machine. Scientific American, June 
24, 1882 
1882—Double induction motor. Electro Dynamic 
Works 
1884—Sewing Machine motors. Diehl Mfg. Co. 
1886—Sewing machine. Crocker-Wheeler Electric 
Mfg. Co. 
1889—Ceiling fan. Diehl Mfg. Co. 
1914—Tub washer. Emerson Electric Mfg. Co. 
Thor washer. Crocker-Wheeler Electric 
Mfg. Co. 
Page 85 
1908—Ironer. Simplex Div., Barlow & Seelig 
Mfg. Co. 
1908—Vacuum cleaner. The Hoover Co. 
1916—Food mixer. Reynolds Electric Co. 
1916—Refrigerator compressor. Kelvinator Div. 
1927—Monitor top refrigerator. General Electric 
Page 86 
1886—Eddy motor. Fidelity Electric Co., Inc. 
1895—Emerson motor. Edison Institute 
1898—Stow motor. Stow Mfg. Co. 
1906—Reliance motor. Reliance Elec. & Engrg. Co. 


Page 87 
1899—Paragon motor. Fidelity Electric Co., Inc. 
1908—Fairbanks, Morse & Co. 
Late models. Fairbanks, Morse & Co.; The Louis 
Allis Co. 
Page 88 
1910-23—Cast iron frames. Robbins & Myers, Inc. 
1908-49—Deep well pumps. U. S. Electrical 
Motors, Inc. 
Page 89 
1914, 1919—Induction motors. Burke Electric Co. 
1898 to 1949—Size and rating comparison. General 
Electric Co. 
1933 to 1938—Capacitor motors. General Electric 
1896 vs 1948—Single phase motors. Wagner Elec- 
tric Corp. 


“The Electric Motor,” 
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In rear-engine 
busses, some harnesses are within a few inches of 
exhaust manifolds and stacks, which glow cherry- 
red in prolonged operation. Harness fires often 


caused layups. 


Interstate and local bus companies adopted 
ROCKBESTOS RF apparatus cable to replace 
original equipment — and manufacturers began 
to install ROCKBESTOS in their new models. 
Because its permanent impregnated felted as- 
bestos insulation can’t burn, ROCKBESTOS 
cable has freed bus operators from interrupted 
schedules, and from lost fares. 


This Cable 


can operate 
at 257 F 


Whether your product is busses or waffle irons... 
if your problem is heat, Rockbestos wires and 
cables can boost dependability — and profits. 
Don’t wait — write. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


DETROIT CHICAGO 
OAKLAND, CALIF. 


CLEVELAND 
ST. LOUIS LOS ANGELES 


WIRES and CABLES by 


NEW YORK 
PITTSBURGH 





Y aces sieeteiedane 












BUTTONS and CLIPS, SNAP 
FASTENER 


United-Carr Fastener Corp., Dept. 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 10270 Berea Rq, 

Cleveland 2, O. 





















CABINETS, SHEET METAL (Boxy 


Chassis, Housings, Panels, Racks 
Tanks) 

Overly-Hautz Co., 11500 Madison Ave, 
Cleveland 2, O. 

Riester & Thesmacher Co., 1256 W. 25th 

Cleveland, O. 
MATERIALS @ METALS ©@ ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES Worcester Pressed Steel Co., 602 Baris 
Ave., Worcester 6, Mass. 

















CABLE. See Wire & Cable. 


it; CABL ASSEMBLIES d HAR. 
A monthly classified index of those finished product components and 8 ee 


services as advertised in the pages of ELECTRICAL MANUFACTURING Wire. 


Consult the actual advertisements of those companies whose names are listed a Veen. on Se 
under different headings. See advertisers’ index preceding back cover. CAPACITORS 





Aerovox Corporation, New Bedford, Mass, 
aa Aircraft-Marine Products, Inc., 1504 X, 
Fourth, Harrisburg, Pa. 
Electric Auto-Lite Co., Toledo 1, O. 














E New Departure Div., General Motors, Norma-Hoffmann Bearings Corp., Hamil- Federal Telephone and Radio Corp., Dept, 
ADHESIVES ee eeekes a tem ton Ave., Stamford, Conn. F-416, 100 Kingsland Rd., Clifton, 
Armstrong Cork Co. 9504 ch, an- Norma-Hoffmann Bearings Corp., Stam- Randall Graphite Bearings, Inc., 609 W. N. J. ; 
caster, Pa. ford, Conn. Lake St., Dept. 315, Chicago 6, III. General Electric Co., Section E668-67, 
Minnesota Mining & Mfg. Co., 900 Fa- SKF ‘Industries, Inc., Front & Erie SKF Industries, Inc., Front St. & Erie Apparatus Dept., Schenectady 5, N. Y, 
quier Ave., St. Paul 6, Minn. Ave., Philadelphia 32, Pa. Ave., Philadelphia 32, Pa. Mallory & Co., Inc., P. R., Indianapolis 
Timken Roller Bearing Co., Canton 6, O. 6, Ind. 
ALUMINUM 






Sangamo Electric Co., Springfield, Il. 
Aluminum Company of America, 2179 Gulf BEARINGS and BUSHINGS, BRONZE gpgiocKs, TERMINAL. See Strips, Sprague Electric Co., North Adams, Mass, 












i ) Stack Sart Xo., St. Marys, Pa, 
Bidg., Pittsburgh 19, Pa. . — ee 2 Less Bearing Co., Blocks and Boards, Terminal. ackpole Carbon Co ary a 
Federated Metals Div., American Smelt- oun rook, N. J. 5 a 
ing & Refining Co., 120 Broadway, Chase Brass & Copper Co., Inc., Water- BLOWER WHEELS. See Wheels, Fan CARBON AND Sanne: (Contacts, 
New York, N. Y. bury 91, Conn. 5 Electrodes Anodes, Bear ngs, Discs, 
Reynolds Metals Co., 2055 8. Ninth, Johnson Bronze Co., 570 S. Mill, New and Blower. a Plates, Plungers, Rings, Seals, 
Louisville 1, Ky. Castle, Pa. (Bronze on Steel) Y nae . s 
Mallory & Co., Inc., P. R., Indianapolis BLOWERS. See Fans and Blowers. Becker Brothers Carbon Co., 3450 S. 52nd 
AMMETERS. See Instruments. 6, Ind. BOLTS. See Fasteners. Ave., Cicero 50, Ill. 





Moraine Products Div., General Motors, Morganite, Inc., 3302—48th Ave., Long 
Dayton, O. - 



































Si ited Shap Island City 1, N. Y. 
ANODES, PLATING aipyenite. Inc., 3302—48th Ave., Long —— METAL. See Cabinets, Sheet Speer Carbon Co., St. Marys, Pa. 
. Waterbury 989. Island City 1, N. Y. " . Stackpole Carbon Co., St. Marys, Pa. 
om Brass Co., ro National Formetal Co., Inc., 6611 Metta BOXES and CRATES, WIREBOUND 
ker As Newark Ave., Cleveland 14, O. : CASTINGS, ALUMINUM. See al 
or Po a a Phosphor Bronze Corp., Dept. A, 2200 See also Containers, Packaging and Castings, Die. = 
ionaiie. snort 2. Washington Ave., Philadelphia 46, Pa. Shipping. : ‘i : : ol 
Bridgeport a So. . Som Randall Graphite Bearings, Inc., 609 W. Rathborne, Hair & Ridgway Co., 1440 W. Aluminum Company of America, 2179 Gulf 
Comm, (Conver) Wat Lake, Dept. 315, Chicago 6, Il 2ist Place, Chicago 8, Ill Bldg., Pittsburgh 19, Pa. 
Chase Brass & Copper Co., Inc., ater- > ' ° . od y anette . - Bound Brook Oil-Less Bearing Co., Bound 
bury 91, Conn Wirebeund Box Manufacturers’ Assn., N 
du Pont de Nemours & Co., Inc., E. L., ee Ane Buouwnes, ‘ Room 1840, Borland Bldg., Chicago 3, Brook, N. J. 
: UBRICANT-RETAINING (Powdered lll. 
paar, Rat Wilmington, = SUBD CASTINGS, BRASS, BRONZE, COPPER 
Federated Metals Div., American Smelt- Amplex Mfg. Co. Div., Chrysler Corp., BRAKES, BENDING. See Benders, Allis-Chalmers Mfg. Co., 937A 8. 170, 
ing & Refining Co., 120 Broadway, Dept. B, Detroit 31, Mich. Brakes and Shears, Milwaukee 1, Wis. 
New York, N. Y. Bound Brook Oil - Less Bearing Co., Bound Brook Oil-Less Bearing Co., Bound 
General Plate Div., Metals & Controls Bound Brook, N. J. BRASS, BRONZE AND COPPER Brook, N. J. ct 2 
Corp., 404 Forest, Attleboro, Mass. Johnson Bronze Co., 570 Mill, New Al) Cemesial Worms Johnson Bronze Co., 570 S. Mill, New 
(Silver, Gold.) Castle, Pa. (For Wire, See Wire and Cable, Bare) ,,~ietle. , Pa. 
Handy & Harman, 32 Fulton, New York Moraine Products Div., General Motors, re, OMe s able, Mallory & Co., Inc., P. R., Indianapolis 
7, N. ¥. (Silver.) Dayton, O. American Brass Company, Waterbury 88, 6, Ind. 
Phosphor Bronze Corp., Dept. A, 2200 National Molded Products, Inc., St. Conn. (Also Tobin Bronze, Chromium Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa. Marys, Pa. Copper and Selenium Copper Alloys). Washington Ave., Philadelphia 46, Pa, 
Revere Copper & Brass, Inc., 230 Park Randall Graphite Bearings, Inc., 609 American Nickeloid Co., Peru 3, Ill. (pre- 
Ave., New York 17, N. Y. . W. Lake, Dept. 315, Chicago 6, II. 2 ane). o Brid —e6¢ CASTINGS, DIE 
Seymour Mfg. Co., Seymour, Conn. ridgeport Brass Co., Bridgeport 2, Conn. ; wie S00 
BEARINGS AND BUSHINGS, NON- (Also Silicon Bronze and Aluminum Aluminum Company of America, 2179 Gulf 
METALLIC Alloys) Bldg., Pittsburgh 19, Pa. (Aluminum) 
ASBESTOS SLEEVING. See Sleeving Chase Brass. & Copper Co., Inc., Water- Electric Auto-Lite Co., Toledo 1, Ohio 
and Tape, Asbestos. General Electric Co., Plastics Div., bury 91, Conn. . . (Aluminum & Zinc.) 





Chemical Dept., BC-11, 1 Plastic Ave., pri , a ; Madison-Kipp Corp., 214 Waubesa, Madi- 
BALANCING MACHINES we ittetield, | Mass. ee ocak a e's Riverside «= nen 10, Wis. (Aluminum & Sins) 
ational Vulcanized Fibre Co., Wilming- tea ogee : _ New Jersey Zinc Co., 160 Front, New 
Cee Oe a eS, Se et. tot 98 Del ee eae Ce i |e «Sf. ON. OY. (Rime Dic Come 
° rd i 5 - , loys. 
Westinghouse Elec. Corp., P.O. Box 868, a son Co., Lockland, Cincinnati 15, New York, N. Y. Alioys. ) 


o> oh. Hussey & Co., C. G., Pittsburgh, Pa. 
Pittsburgh 30, Pa. — & Sons, Inc., Joseph T., Chicago, isco Copper Tube & Products, Inc., Cin- CASTINGS, GRAY IRON 






























BALLS, BEARING Westinghouse Electric Cor > . cinnati 27, O. (Copper Tubing). Eaton Manufacturing Company, Foundry 
se E ec OL aes ‘0. 570 8S. Mill, New ; ones 
Hoover Ball Bearing Co., Ann Arbor, 868, Pittsburgh 30, Pa. oo. we eae New — 9771 French Rd., Detroit 13, 
Mich. Reve Cc 7 oan co 2% e ince . 
SKF Industries, Inc., Front & Erie Ave., BEARINGS, FLEXIBLE (Rubber- Mee See wok area: ‘we. 280 Park Electric Auto-Lite Co., Toledo. 0. 
Philadelphia 32, Pa. backed) ~» 2 » Ms > at Co., Foundry Div., Chattanooga 
Strom Stes! Ball Co., 1850 S. Sith Ave, Lord Mig. Co., Erie, Ps. BRAZING ALLOYS, SILVER eee 
ero , . ‘ . e 
; BEARINGS, NEEDLE Baker & Co., Inc., 113 Astor, Newark 5, CASTINGS, PRECISION (Lost-Wax 
BATTERIES, DRY : : comes iets nae Process) 
Mallory & Co., Inc., P. R., Indianapolis McCill Mfg. Co., Inc., Valparaiso, Ind. as 39th, Allis-Chalmers Mig. Co., 937A S. 70, 
Ind. “he nn i Mae x . , 7 ilwaukee 1, is 
Radio Corp. of America, Commercial = BELLOWS, METALLIC ye ao Co., Inc., Water International Nickel Co., 67 Wall, New 
gineering Section 41-DR Harrison, N. Clifford Mfg. Co., Div. of Standard- General Plate Div., Metals and Controls YK 5. N. ¥. (Nickel and Alloys.) 





Thompson Corp., 152 Grove, Waltham 
BATTERY ELIMINATORS. See Power 54, Mass. 





Corp., 404 Forest, Attleboro, Mass. 































: 7 con CATHODE RAY TUBES. See Tubes, 
Supply Units, Rectifier. BEL s i © om 82 Fulton, New York Cathode Kay. 
aaa a T DRIVES. See Drives. V-Belt. Mallory & Co., Inc. P. F., Indianapolis cement, CERAMIC 
B NGS, BA 6, Ind. ’ 
“) & MIL New ENDERS. BRAKES and SHEARS Makepeace, D. E., Co., Attleboro, Mass. ‘Titanium Alloy Mfg. Co., Div. of Nat. 
Johnson Bronze Co., 570 S. Mill, New (For Die-Less Duplicati 3 g , . ; 
Castle, Pa. Steel or Bronzed Backed. gNoi}}-Irwin Mr rs —, f BRONZE. s ‘ Lead Co., 111 Broadway, New York, 
Moraine. Products Division of General lake City Ming 0., ighth Ave., - See Brass, Bronze & Copper; B. YX. 
Motors, Dayton, O. (Steel-Backed.) ¥ _ also Phosphor Bronze. 
CEMENT, INSULATING AND SEALING 
BEARINGS, BALL (Miniature) oe COPPER (Rod, Strip BRUSHES: CARBON, GRAPHITE, Bakelite Corp., Unit of Union Carbide & 
Landis & Gyr, Inc., 104 5th Ave., New , METAL-GRAPHITE Carbon Corp., Dept. 15, 30 E. 42nd, 
York 11, N. Y. Beryllium Corp., Dept. 3, Reading 5, Becker Brothers Carbon Co., 3450 S. 52nd New York 17, N. Y. 

Miniature Precision Bearings,  Inc., Pa. ‘i - Ave., Cicero 50, Ill. duPont de Nemours Co., E. I., Finishes 
Keene, N. H. Mallory & Co., Inc., P. R., Indianapolis Morganite, Inc., 3302—48th Ave., Long Div., Wilmington, Del. : 
New Departure Div. General Motors, 6, Ind. 5 i Island City 1, N. Y. General Electric Co., Section RIMA-678, 
Bristol 1, Conn. Riverside Metal Co., Riverside, N. J. Speer Carbon Co., St. Marys, Pa. Resin & Insulation Materials Div., 
Norma- Hoffmann Bearings Corp., Dept. Stackpole Carbon Co., St. Marys, Pa. Chemical Dept., Schnectady 5, N. Y. 
H. Stamford, Conn. BIMETALS. See Thermostatic Bimetals. gy oven a. a | Inc., 9114 a 5 rs, ag ‘53 

xeorge Ave., eveland 5, O. anium oy g. Co i a 
BEARINGS, BALL and ROLLER , . Westinghouse Elec. Corp., P. O. Lead Co., 111 Broadway, New York, 
(Radial and Thrust) BITS, SCREW AND BOLT. Sec Socket “pittsburgh 30, Pas ONLY, 
Fafnir Bearing Co., New Britain, Conn. Screw Keys & Wrenches. 
Federal Bearings Co., Inc., Poughkeepsie, BUSHINGS CERAMICS 
_ = BLADES, FAN 





mes "sak? one a i BEARING, see Bearings and Bushings. 


























Electrical Porcelain A) 
Arbor, Mich 7 Barber-Coleman Co., Rockford, Il. COMPOSITION, see Plastics-Custom. Refractory Porcelain (3) 
ae mS ioe FIBRE, see Fibre, Vulcanized. Steatite (Lava) (C) 
Tieaaiaae z 4 _ sion Industries, Inc., BLOCKS, PILLOW oo. nae Sees, Technical. Zircon Porcelain (D) 
. . , i » see Mica. 979% Corv 
McGill Mfg. Co., Inc., Valparaiso, Ind. Fafnir Bearing Co., New Britain, Conn. PORCELAIN, a0 Ceramics. “eae (ay: — oe 
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4 ALL-WEATHER TRANSMITTERS 
an USE 


| ADLAKE 
RELAYS 


For dependable service 
at ANY temperature! 


lis 





Ill. 
ass, 


cts, 
88, 
als, 
2nd 


Ong 


= The Adlake Mercury plunger Type Relay, with its +200° 
—38.8° temperature range, is naturally suited to power con- 
rR trol and time delay in Aerocom’s new VH-200 all-weather 
radiotelephone transmitter. Aerocom demands depend- 
ability, and dependability in relays means Adlake. ABOVE—Rear view of Aerocom’s Model 1 2GLX-2A, 


a The mercury-to-mercury contacts in Adlake Relays showing installation of Adlake Relays. Relays are 
(from left to right) Model 1200-87-5, Model 


10 completely eliminate failures caused by low contact pres- 1200-07-9. MMeded. 1040-00:10% and dtadel 
sure, contact burning, pitting, and sticking—and the in- 1040-85-3. ; 

i herent high surface tension of mercury gives an ideal snap 
action to the contacts. 


, In addition, Adlake Relays bring these advantages to BELOW—The new Aerocom VH-200, all-weather 
g any relay job: transmitter, 





@ Hermetically sealed contact mechanism, impervious 
to dust, dirt, and moisture. 


; @ Silent and chatterless operation, producing high-fidelity 
modulation with a low noise level. 


@ Adlake armor design, which protects relays against 
outside vibration or impact. 


Whatever your relay needs, there’s an Adlake Relay to do 
the job. You’ll want to see our free illustrated folder for 
full details. Write for it today: The Adams & Westlake 
Company, 1108 N. Michigan, Elkhart, Indiana. 


rwe Adams & Westlake <omrany 


Established 1857. « ELKHART, INDIANA «+ NewYork « Chicago 


Manufacturers of Adlake Hermetically Sealed Mer- 
TRADE MARK cury Relays for Timing, Load and Control Circuits 


e 
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“Any Way 
You Figure 4 


Up to50% ¥# 
| Faster Baking 






































Despoiin 
OVENS 


There’s a Despatch Finish 
Baking Oven to meet the 
needs of both large facto- 
ries and small shops. Wide 
range of uses includes 
aging, preheating, drying 
and curing. Ideal for bak- 
ing insulating varnish on 
armatures... film surfaces 
of lacquer and enamel... 
wrinkle finishes on metal 
parts... hundreds of other 
baking operations. 12 to 
240 cu. ft. capacities. 


Write for Bulletins on 
@ Gas or elec'ric operated. . . 


wide range of sizes . . . factory RS Ovens and Trucks 
tested . . . shipped assembled . . e 


ready for operation. Manufacturers of ovens for 
paint finishing . . .dehydrating . . . 
curing . . .all industrial and 












































@ Fast finish baking of 
mass production parts, or for 
repair service . . . 




















@ Vertical and horizontal forced 
air circulation prevents over or 
under baking . . . 

































































laboratory applications. 
DESPATC St REE 
ee aos tts 369 DESPATCH BUILDING 















MINNEAPOLIS 14, MINNESOTA 
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CODE CALL 


FOR INSTANT 
COMMUNICATION 




















































Code call is made by a numerical code, 
sounding signals. 

Promptly completes telephone connec- 
tions with organization personnel away 
from their own telephones. 

Eliminates time waste of telephone \ 
operator and other employees in ‘’man- 
finding.” Enables employees without 
telephones to answer near- 
est telephone. 

Write for New Bulletin B4-2. 
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American Lava Corp., Chattanooga 5, 
Tenn. (C) 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, O. (A) 

Colonial Insulator Co., 907 Grant, Akvon 
11, O. (AB) 

General Ceramics & Steatite Corp., Keas 
bey, N. J. (AC) 

Illinois Electric Porcelain Co Macomb, 
il (A). 

Knox Porcelain Corp., Knoxville 1, Tenn 
(A) 

Louthan Mfg. Co., 2000 Harvey Ave., East 
Liverpool, O. (ABCD) 

New Jersey Porcelain Co., New Yo.k Avé 


& Plum, Trenton 5, N. J. (AB) 
Porcelain Products, Inc., 422 W. San 
dusky, Findlay, O. (A) 
Square D Co., 6060 Rivard, 

Mich. (A) 
Star Porcelain Co., 41 


Trenton 9, N. J. 


Detroit 


Muirhead Ave., 
(ABC) 





Steward Mfg. Co., D. M., Chattanooga 1, 
Ten: (Cc) 

Stupakoif Ceramic Mfg. Co., Latrobe, Pa 
(ABCD) 

Titanium Alloy Mig. Co., Div. of Nat 
Lead Co., 111 Broadway, New York, 
> Ba. COD), 

Universal Clay Products Co., 1540 E 
First, Sandusky, O. (A). 

Westinghouse Elec. Corp., P. O. Box 868 


Pittsburgh 30, Pa. (A). 


CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis 
General Electric Co., Section E668-67, 
Apparatus Dept., Schnectady 5, N. Y 
Heinemann Electric Co., 99 Plum, Tren 

ton, N. 
Littelfuse, Inc., 4761 
Chicago 40, Ill. 
Square D Co., 6060 

Mich 
Westinghouse Elec 
Pittsburgh 30, Pa 


937A 8. 70, 


Ravenswood Av 
Rivard, Detroit 11, 


Corp., P. O. Box 868 


CLAMPS, GROUND 


Burndy Engineering Co., 107 sruckner 
Bivd., New York 54, N. Y 

Ilsco Copper Tube & Products Co., Cin 
cinnati 27, O 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

CLAMPS, TEST 

Burndy Engineering Co., New York i 
a ms 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn 

Mueller Electric Co., 1583 E. 3ist, Cleve 


land, Q. 


CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H Thames, New 
York 6, N. Y. 


CLIPS, SNAP. See 
Snap. 


Rings, Retainer & 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See 
& Paper. 


CLUTCHES 
Hilliard Corp., 106 W. 4th, Elmira, 
CY 


Tracing Cloth 


Mercury Clutch Div., Automatic Steel 
Products, Inc., 1201 Camden  Ave., 
S. W., Canton 6, O. 


COAXIAL CABLE. See Wire and Cab‘e, 
Insulated. 


COIL CORES AND FORMS 


Paramount Paper Tube Corp., 612 Lafay 
ette, Fort Wayne 2, Ind. 
Precision Paper Tube Co 2035 W. 


Charleston, Chicago 47, Ll. 
Stackpole Carbon Co., St 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn, 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Ine., 65 Pavilion Ave., 
Providence 5, R. I. 

Dano Electric Co., 
Conn. 

Davis & Co., Inc., Dean W., 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, Mich. 

kederal Telephone and Kadio Corp., Dept. 


Marys, Pa 


New 


93 Main, Winsted, 


1006 First, 


F-416, 100 Kingsland RKd., Clifton, 
N. J. 
General Electric Co., Setion E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 

Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Ill. 

Kurman Electric Co., 35-18 37th, 
Island City 1, N. Y. 

Nothelfer Winding Laboratories, 11 Albe 
marie Ave., Trenton 3, N. J. 

Radio Corporation of America, Commer- 
cial Engineering, Section 41-DR, Har- 
rison, . 

Solar Electric 
Warren, Pa. 

Wheeler Insulated 
Aurora St., 


Long 


Corp., Central Ave. 


Wire Co., 
Waterbury 91, 


1204 E. 
Conn, 
COIL WINDING MACHINES 


Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J. 


Riverside 





Ideal Industries, Inc., 1008 
Sycamore, Ill, 
Universal Winding Co., P. O 
Providence 1, RK. 1. 
COMMUTATORS 
Kirkwood Commutator Co., 
Ave., Cleveland 15, O 
Nippert Electric Products Co., 
Mound, Columbus 16, O Box 
Westinghouse Electric 
S68, Pittsburgh 30, Pa. 


1759 W, 
1903, 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc 
Sycamore, Ill 


. 1008 Park Ave, 


COMPOUNDS, SEALING. See 
Insulating & Sealing also 
Compounds, 


Cement, 


COMPOUNDS, VARNISH. See Var- 


nishes, Compounds and Resins 


CONDENSERS. See 


Capacitors 
CONNECTORS, WIRE & CABLE 


Aircraft-Mourine Products, Inc., 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn, 

Buchanan Electrical Prods. Corp., 1200 
Central Ave., Hillside, N. J 

Burndy Engineering Co., 
Bruckner Blvd., New York 54, N. Y, 

Cannon Electrical Development Co., Dept, 
B-118, 3209 Humboldt St., Los Angeles, 
31, Calif. 


1504 N, 


Inc., 107 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn 

Feceral Telephone and Radio Corp., Dept, 
F-416, 900 Passaic Ave., E. Newark, 
a. 2 


General Electric Co., Section Q39-222, 


Construction Materials Dept., Bridge- 
port 2, Conn 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


Ilisco Copper Tube & Products, Inc., Cin- 
cinnati 27, O 

Krueger & Hudepohl, 5 E 
cinnati 2, O 

Mines Equipment Co., 
St. Louis 10, Mo, 


Third, Cin- 


4223 Clayton Ave., 


Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass 

Russell & Stoll Co., 125 Barclay, New 
York 7, N. ¥ **Ever-lok’’ 


Scintilla Magneto Div., Bendix Aviation 


Sales Dept., Sidney, N. Y 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 

Winchester Electronics Co., 6 E. 46th, 
New York 17, N. E 
CONTACTORS, MAGNETIC. See Re- 
lays & Contactors. 


CONTACTS AND CONTACT POINTS 

Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 

Srainin Co., C. 8., 233 
York 13, N. Y. 

Fansteel Metallurgical Corp., 
cago, Ill. 


Spring, New 


North Chi- 


General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass. 
Cibson Electric Co., 8349 Frankstown 


Ave., Pittsburgh 21, Pa. 
Makepeace, D. E., Co., Attleboro, Mass. 
6, Ind, 
Mallory & Co., Inc., P. R., Indianapolis 
Stackpole Carbon Co,, St. Marys, Pa. 
Superior Carbon Prods., 9114 George Ave., 
Cleveland 5, O. 
Wilson Co., H. A., 


105 Chestnut, Newark 


CONTACTS, CARBON. See 
Graphite 


Carbon & 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan 
Kenilworth, N. J. 


Ave., 


CONTAINERS, PACKAGING and SHIP- 
PING. See also 
Wirebound. 

Gair Co., Inc., 


Boxes and Crates, 

Robt., 155 E 

zom i7, N. YX. 

Gaylord Container Corp., 111 N. 4th, St. 
Louis 2, Mo. 

Hinde & Dauch, 4901 
oO 

Rathborne Hair & Ridgeway Co., 1440 W 
2lst Place, Chicago 8, II. 

Union Bag & Paper Corp., Woolworth 
Bldg., New York 7, N. Y. 


CONTRACT MANUFACTURING 
Mfg. Co., 


44th, New 


Decatur, Sandusky, 


Aluminum Goods 


Wis. 
CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. 
waukee 4, Wis. 
Allis-Chalmers Mfg. Co., 


Manitowoc, 


Second, Mil- 


937A 8S. 70, 


Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hart- 
ford 1, Conn. 
Electro Switch Corp., 193 Broad, Wey- 


mouth 88, Mass. 
Euclid Electric & Mfg. Co., 54 Fdwards, 

Madison, O. 
General Electric 

Apparatus Dept., 
Square D Company, 4041 N. 


Co., Section E668-67, 
Schenectady 5, N. ¥. 
Richards, 


Milwaukee 12, Wis. 
Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 






ELECTRICAL MANUFACTURING 


Park Ave, 


Box 1605, 


1345 Carnegie 


Corp., P.O. Bog 


Waxes and 









| Specify 
quieter, longer 
| operation... 


| 
| fr and | WASHERS 


Available for your Data File 


Lima We he 


eT eM ele hit mol 














= Na) 


and 
Here’s a pocket edition cata- 


. | Randall 
Pillow 
log made to order for those 
| engaged in the selection and 
| 


purchase of washers and 
stampings . . . forty-six fact- 
packed pages of worth-while 
descriptive material, includ- 


«| Blocks 


Randalls are built to take pun- 
{7 ishment, with self-lubricating 
ot, bushings . . . graphited phos- 
s, phor bronze or sintered bronze : : : 
r ..- in self-aligning, wool-felt- ing illustrations of many of 
packed oil reservoir housings. the more than 22,000 dies 
red a for shafts from | available in our plant to save 
oe Sees + ee you unnecessary die charges 
and delay. Write for your free 
copy, today. It will be sent to 


* ith oblige- 
-| Randall Graphite ie cncene' 
j 
‘ Bearings, Inc. PTET tae 


» | 609 WEST LAKE STREET, DEPT. $15 CHICAGO 6, IL. SS ead 





FLANGE or SIDE MOUNT 
PILLOW BLOCK 


Write for new Pillow Block Catalog 49 . . . or Bushing Catalog GB-43 


The World's Largest Producer of Washers 
2200 $. BAY ST., MILWAUKEE 7, WIS. 








ba A. Cc. ANYWHERE 


with Katolight Generators, Plants and Rotary Converters 


25 cycles to 400 cycles, 150 
watts to 300 kilowatts, 720 to 
3600 RPM. 

Also manufacturers of D.C. 
motors with A.C. take-off, re- 
pulsion induction, single phase 
motors 12 to 3 H.P., motor- 
generator sets, D.C. motors. 
Odd frequencies and voltages are our 

specialty. 


Manufacturers of electrical 
175 KVA A. C. Generator machinery since VOR. 


129 Maxfield, Mankato, Minn. 













PRECISION 
BOBBINS 


Better insulation. Better heat dissipation. Less 
moisture absorption. Lightest weight. Space sav- 
. - ing. Let us make up 
samples for you without 
obligation. Write. 








Also dielectric paper tubes. 


Ce aa 


KATO ENGINEERING CO., 








ARBORS 


1 to 100 H.P. 25 to 180 Cycles 
2 and 3 Phase 


CUTTING e GRINDING 
BORING ¢ POLISHING Type G Motor Arbor 


Shaftless Motors for Built-In Applications 5 H.P.—3600 RPM with 1 13/16” arbor 





Ss. |. WooDSsS MACHINE of o Wotor Diuvistou 0sT0N. 
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SOLDER PRE-FORMS 


Step up production — bring 
costs in your shop down—with 
solder pre-forms. Pre-formed 
rings, washers, pellets, discs, 
etc., made to your order, in- 
sure better bonds, lower costs, 
and faster assembly. We can 
supply you with custom-made 
pre-forms of any shape re- 
quired, in a wide variety of 
solders, copper and brazing 
alloys. 


SPEED ASSEMBLY 


Write for complete information. | 


Soldering rarer 


Dept. D, Summit, N. J. 


New...« cost-saving 


EXCHANGE PLAN 


for LI CLAD Integral-hp Motors 


General Electric is 
happy to announce that 
the motor exchange plan 
which proved so success- 
ful with fractional-hp 
motors has been ex- 
tended to cover most 
popular types of Tri- 
Clad dripproof motors— 
one to five hp. How the 
plan works to reduce 
machine down time and 
motor replacement costs 
is told in Bulletin GEA- 
5189 (for motor users) 
and Bulletin GEA-5180 
(for machinery manufac- 
turers). SEND FOR 
YOUR FREE COPY to 
Apparatus Department, 
General Electric Co., 
Schenectady 5, N. Y. 


756-25 


ELECTRIC 


RA on 


a ae Vee 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


we PRESSURE and TEMPER- 
TURE. See also Relays, Switches, 
Rasaciiate. 


Allen-Bradley Co., 
waukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 

Bristol! Company, 153 Bristol Rd., 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Edison, Inc., Thos. A., Instrument Div., 
290 Lakeside Ave., W. Orange, N. J. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Robertshaw-Fulton Controls Co., 
wood, Pa. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 107 Forest St., Attle- 
boro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 


1316 S. Second, Mil- 


Water- 


Young- 


CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors, 
Switches. 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 66, Ill. 

Mica en Company, Schenectady 1, 


See Beryllium 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Varfiex Corp., Rome, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 


CORD SETS 


Belden Mfg. Co., 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Row, 
New Mork 7, N. Y. 

Electric Auto-Lite Co., Toledo, O. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Interstate Mfg. 7. 137 Sussex Ave., 
Newark 4, N. 

Mines Equipment to.; 4223 Clayton Ave., 
St. Louis 10, 0. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30,. Pa. 


CORES, POWDERED IRON. 
dered Metal Products. 


CORES, REFRACTORY. 


CORES, TRANSFORMER 


Acme Elec. Corp., 353 Water, Cuba, N.Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9504 Arch, Lancas- 
ter, Pa. 


COUNTERS 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
Veeder-Root, Inc., 


COUPLINGS, FLEXIBLE 
Crocker-Wheeler Electric Manufacturing 
ses J. Joshua Hendy Corp., Ampere, 


1€6 W. 4th, Elmira, N. Y. 
(Bonded Rub- 


46383 West Vian Buren, 


See Pow- 


See Ceramics. 


Hartford 2, Conn. 


Hilliard Corp., 

Lord Mfg. Co., Erie, Va. 
ber) 

Westinghouse Electric Corp., P. O. Box 
863, Pittsburgh, Pa. 


CRYSTAL UNITS, QUARTZ 


Federal Telephone and Kadio Corp., Dept. 
7s 100 Kingsland Rd., Clifton, 


DECALCOMANIAS 


Meyercord Co., Dept. 7-1, 5223 W. Lake, 
Chicago 44, IIL 

Palm, Fechteler & Co., Dept. EM, 220 
W. 42nd, New York 18, N. Y. 


DIAL LIGHT ASSEMBLIES. See Light, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-4, Chicago 14, Ill. 


Mica Insulator Co., Schenectady 1, N. ¥ 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8, 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. && 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 


Advance Die & Tool Co., 6800 Madiso, 
Ave., Cleveland 2, O. 

Crescent Tool & Die Company, 17% 
Southfield Rd., Lincoln Park 25, Mich 


DRAFTING EQUIPMENT and 
MATERIALS 

Eastman Kodak Co., Industrial Photo 
graphic Div., Rochester 4, N. Y. 
Keuffel & Esser Co., Hoboken, N, j 
Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, IIL 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 
General Electric Co., Section E676-282. 
Apparatus Dept., Schenectady 5, N,. Y, 

Reliance Electric & Engineering Co., 
Ivanhoe Road, Cleveland 10, O. ‘‘V§g,” 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 

Dayton Rubber Co., Dayton 1, O. 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


ELECTRICAL SHEETS. 
Electrical. 


ELECTRONIC COMPONENTS. See Spe- 
cific headings. 


ENAMELING SHEETS. See Steel — 
Commercial Forms & Grades. 


See Steel 


ENAMELS. Enamels & 


Varnishes, 


See Lacquers, 
Finishing. 


EXPRESS SERVICES 


Air Express Div., 
som. 230 Park Ave., 


Railway Express 
New York 17, 


EYELET ATTACHING MACHINES 
aovere Segal, 25 Beekman, New York 1. 


EYELETS 


American Brass Co.. 
Revere Copper & Brass, Inc., 
Ave., New York 17, N. Y¥. 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 


Waterbury 88, Conn. 
230 Park 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

FABRICS, INSULATING (Sheets and 
Tapes) 

Glass-Fiber, V'arnished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn, 

Bentley-Harris Mfg. Co., Dept. M-33, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 
Celanese Corp., 180 Madison Ave., Ne# 

York 16, N. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials _Div., 
Chemical Dept., Schenectady 5, N. ¥. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 

Johns-Manville Corp., 22 E. 40, New 
York 16, N. Y. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, N. 7 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Elec- 
mie Insulation Dept., Woodbridge, 


Owens-Corning Fiberglas Corp., Dept. 966, 
Toledo 1, O. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 


> Elec. & Mfg. Co., St. Louis 21, 

Fasco Industries, Inc., 250 Davis, 
Rochester 2, N. Y. 

Heinze Electric Co., 
ell, Mass. 


685 Lawrence, Low: 
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IF YOUR PRODUCT DEMANDS INSTANT 
STARTING, MORE POWER AND 
LONGER LIFE — 












neers ah 































: SPRING ROTOR 
: 

> 

} It’s the two step-cut 


le balanced Flat Band Spring 
Rotor that means more 

power, absolute accuracy 
and ae life . . . and ¢ 
starting really ‘‘self- 
starting” — precticelly in- 
stantaneous . . . full syn- 
., chronous speed is reached 
in a fraction of a second. 
. Hagen Synchronous Motors ¢ 
. develop a greater torque 
: thon motors of similar 
: types . . . 40” oz. at 1 
RPM .. . available in a 
wide range of speeds from 
1 RPM to 720 RPM—can 
be furnished with external 
gear reduction - provide 
output speeds of RP 10 

t minutes to 1 RP ” hours. 
Let us tell you how your 
products may have the as- 
surance of Hagen continu- 

ous operation under unusu- 
al power demands. Write 

today for complete data. 


HAGEN MANUFACTURING COMPANY, 


HACENGR a tone 





PLASTIC CASE FOR INDUSTRIAL 
Inc., Baraboo, Wisc. STORAGE BATTERY MADE BY 
SYNCHRONOUS C & D BATTERIES, INC. 


Write for 12-page Bootlet B describing ‘the 


M 0 7 0 RS complete Mack facilities—no obligation. 


Rogan Offers a Wide Variety of Stock Molded 













SELF | SELF -STARTING| 














‘<a to insure the best seunits 

‘s for you. That’s why many MA‘ 
customers have been with us fora _ 
quarter of a century. Inquiries are | 
Saeited — address Mack. c ; 
Co., Inc., N 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write THREE 
for free catalog now! Teta 


ROGAN BROTHERS  7229,W, IRVING PK. BLvD. 


_ Compression Molders*and Branders , of Plastics 
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Volume users 
of 


I TIT ML RIL T AD 


and allied devices 


turn first to 


UNITED-CARR 


for cost cutting 
design engineering 
service 


Send us your specifications or 


ay requirements, Address Dept. 13 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 


MAKERS 


GET DEPENDABLE 


POWER 


FROM 2Z0zRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
. J . . 

precise operating needs of manufacturers whose basic 

product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 
58 NORTH THIRD STREET 


FROM 1/20 
to 2 H.P. 


ELECTRO 


MACHINES, INC. 


Standard or De- 
signed to Your 


Specifications 
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Kobbins & Myers, Inc., Fan Div., Spring 
field, O. 

Signal Electric Mfg. Co., Dept. B-3 
Menominee, Mich. 


FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts 
Studs, etc. (Cold Upset) (F) 
Spade Bolts (S) 


Allen Manufacturing Co., Hartford 2, 
Conn. (ACF) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. I. 
(BF), (Cold Heated Screws) 

Anti-Corrosive Metal Products Co., Cast'e 
ton-on-Hudson, N. Y. (A) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn, 

Burndy Engineering Co., New York 54 
a 


Camcar Products Co., 608—I18th Ave., 
Rockford, Ill. (F) 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill (A) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn 
(ABF) 

Continental Screw Co., New Bedford, 
Mass. (AB) 

Elastic Stop Nut Corp. of America, 2330 
Vanuxhall Rd., Union, N. J. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (ABF) 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 35th 
Cleveland 2, O. (ABCDF) 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. (B) 

National Lock Washer Co., Newark, N. J 
(B) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. (ABCDEF) 

New England Screw Co., Keene, N. H 
(B) 

Palnut Company, Inc., 66 Cordier, Irving 
ton 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 
Reed & Prince Mfg. Co., 

Mass. (BF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (F) 

Shakeproof, Inc. 2501 N. Keeler Ave., 
Chicago 39, Ill. (D) 

Standard Locknut & Lockwasher, Inc., 
118 W. St. Clair, Indianapolis 4, Ind. 
(C) 

Sterling Bolt Co., 219 W. Jackson Blvd 
Chicago 6, Ill. (ABF) 

Thompson-Bremer & Co., 1640 W. Hub 
bard, Chicago 22, Il. (C) 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, O. (D) 

Townsend Co., New Brighton, Pa. (BEF) 

United-Carr Fastener Corp., Dept. 13, 
Cambridge 42, Mass. 


Worcester, 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 

Eaton Mfg. Co., Reliance Div., Massilon, 
oO. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (F) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. (F) 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Camcar Products Co., 608—18th Ave., 
Rockford, Ill. 

Central Screw Co., 3501 S. Shields, Chi- 
eago 9, Ill. 

Continental Screw Co., 
Mass. 

Eaton Mfg. Co., Reliance Div., Massilon, 


New Bedford, 


0. 

Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Il. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

National Lock Co., Rockford, II. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
cago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12; Ii. 


Recessed Head Screws 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N.Y. 

American Screw Co., Providence 1, R. I. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 


Camear Products Co., 608—18th Ave, 
Kockford, Ill. 

Central Screw Co., 3501 S. Shields, Chi- 
cago 9, Il. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Continental Screw Co., New Bedford, 
Mass. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

International Screw Co., 9446 Roselaw 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. 

National Lock Co., Rockford, Ill. 

National Lock Washer Co., Newark, N. J. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. 

Pawtucket Screw Co., Pawtucket, R. 1 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Ill. 

Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, 
Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Il. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

Sterling Bolt Co., 219 W. Jackson, Chi- 
eago 6, Ill. 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill. 

Wolverine Bolt Co., 9685 Grinnell, Detroit 
13, Mich. 

Rivets 

Allmetal Screw Products Co., 33 Creene, 
New York 13, N. Y. 

Aluminum Co. of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 4%, Conn. 

Chase Brass & Copper Co., Waterbury 91, 
Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, III. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E. L, 
Explosives Div., Wilmington 98, Del. 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. 
National Screw & Mfg. Co., 2440 E. 75th, 

Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 Hunt 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Tl. 

Townsend Co., New Brighton, Pa. 


Screws—Cap and Set, Machine (H); 
Self-Tapping (J) 


Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 

Aluminum Company of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. 

American Screw Co., Providence 1, R. I 
(HJ) 

Anti-Corrosive Metal Products Co., Castle 
ton-un-Hudson, N. Y. (H) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. (HJ) 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Buffalo Bolt Co., North Tonawanda, N. Y. 
(H) 

Camcar Products Company, 608—18th 
Ave., Rockford, Ill. (JH) 

Central Screw Co., 3501 S. Shields Ave., 
Chicago 9, Ill. (F) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn, (H) 

Continental Screw Co., New Bedford, 
Mass. (HJK) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (HJ) 

Milford Rivet & Machine Co., Dept. E, 

Bridgeport Ave., Milford, Conn. 


, Inc., George W., 88 Beaver, Wal- 

tham 54, Mass. (H) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 
(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. (HJ) 

Penn-Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Reed & Prince Mfg. Co., Worcester, 
Mass. (H) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (H) 

Standard Pressed Steel Co., Box 594, Jen- 
kintown, Pa. (H) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. (HJ) 

Townsend Co., New Brighton, Pa. (J) 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Strands can be 
twisted in the stripping 
operation. Dialed microm- 
eter allows setting within 
1/1000 inch of wire gauge. 
Precision plus! 





E-Z CABLE STRIPPER 





HAND TOOL 


The cable is placed either 
lengthwise or crosswise be- 
tween concave rollers. Ad- 
justs automatically " center 
cable from 5g” to 15/16” 
diameter. Adjusting screw 
sets the knife accurately. 


E-Z FOOT PEDAL WIRE STRIPPER 





E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


Sturdily built of steel, to last a life- 
time—the only all steel wiré stripper on 
the market. 

Simple and efficient. As easy to op- 
erate as a pair of pliers. Always ready to 
use. Its triplicate action of clamping the 
wire, cutting the insulation and stripping 
is automatically timed and performed with 
one squeeze of the handle. When the 
pressure is released, the handles open. 
Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


NEW!—FOR TELEVISION 


Special blades available for 300 Ohm 
Television and F.M. wire. 


A sturdy, efficient ma- 
chine for rapid production 
work. Designed to do quan- 
tity work on a quality basis 
on all types of insulated 
wire from 8 gauge to the 
very finest wire. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip the 
wire, cut the insulation, 
strip it off and release the 
wire — all in ONE simple 
foot pedal movement. 


ace atlas acetate 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and oy Particulars 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET 
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CHICAGO 16, ILL. 


_ STEVENS THERMOSTATS 


| respond faster, last l-o-n-g-e-r 


Adjustable Type §S illustrated. 
Mica washers optional. Numerous 
other designs in current produc- 
tion. Write for descriptive litera- 
ture and engineering data today. 


COMPACT DESIGN of Stevens Thermostats puts 
mounting stud in metal-to-metal contact with con- 
trolled device. This results in faster bi-metal response, 
closer temperature control. And because bi-metal is 
electrically independent, it is unaffected by passage 
of current through thermostat. Thus, contact operations 
are reduced to a minimum. Artificial cycling and 


life-shortening “jitters” are eliminated. 


PRECISION-ASSEMBLED Stevens Thermostats are made 
of top quality materials. Grooved lava insulators resist 
heat longer, assure safer insulation. Heavy-duty silver 
contacts, spot welded to stainless steel or Inconel 
springs, give positive contact. 


CALIBRATION of Stevens Thermostats, preset in pots 
simulating actual service conditions, assures uniform 
performance to your specifications. 


SPECIFY Stevens Thermostats—they make your appli- 
. longer. 


ances and industrial apparatus perform better . . 


STEVENS 





manufacturing company, inc. 


RICHLAND TRUST BLDG. + MANSFIELD, OHIO 
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AT 15,000 VOLTS 


This insulator, designed for use in luminous tube sign 
work, carries a secondary of 15,000 volts with assured 
safety. Further, it will not carbonize nor corrode under 
long years of service and is unaffected by heat, cold, 
fumes, moisture and most acids. Designing and produc- 
ing tough, sturdy insulators with high efficiency factors 
is the every-day job of Universal engineers and crafts- 
men. If your insulator requirements involve special de- 
signs or specifications, a Universal engineer will be 
glad to assist you. No obligation, of course. 


me UNIVERSAL 


1540 EAST FIRST STREET 
























































CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


SR NNER 


TRANSFORMERS 


BUILT TO YOUR SPECIFICATIONS 













































































e Any Type 











e Any Quantity 









































1.5 KVA 
SPOT WELDING 
TRANSFORMER 


















































Control Transformers 

Electronic Transformers 

Spot Welding Transformers 
Machine Tool Transformers 

Electric Furnace Transformers 

High Voltage Testing Transformers 






































For Quick Service On Your Special 
Transformer Problems 




















Write, wire or phone. 


LIGHT ELECTRIC CORP. 


214 Lackawanna Avenue Newark 4, N. J. 
Established 1933 Humboldt 2-0975 
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Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (K) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (K) 

Associated Spring Corp., Bristol, 
(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., Detroit, Mich. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 


Eaton Mfg. Co., Reliance Div., Massil- 
lon, O. 


Conn. 


Inc., 


w 

Gibson Co., William D., Div., Associated 

Spring Corp., 1800 Clybourn Ave., Chi- 
eago 14, Ill. (KL) 

Harper Co., H. M., Morton Grove, Ill. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, O. (KL) 

National Lock Washer Co., Newark 5, 
n. 7. 

Ohio Div., Associated Spring Corp., Day- 
ton, O. (KL) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, NJ. (L) 

Raymond Mfg. Co.,  Div., Associated 
Spring Corp., Corry, Pa. {KL) 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill (L) 

Standard Locknut & Lockwasher, 
311 N. Capitol Ave., Indianapolis 4, 
Ind. (L) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Tll. 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. (KL) 

Wrought Washer Mfg. Co., 2200 S. Bay, 

Milwaukee 7, Wis. (KL) 


FELT 

American Felt Co., Glenville, Conn. 
— Co., 210-U South, Boston 11, 
Mass. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Til. 

Western Felt Works, 4035-4117 Ogden 
Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 

Baer Co., N. 8S., 7-11 Montgomery, Hill- 
side 5, N. J. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 


(Board, Sheet, 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd.. Chicago 6, TIL. 
Mitchell- Rand Inc., 51 


Insulation Co., 

Murray, New York 7, N. Y. 

National Vuleanized Fibre Co., Wilming- 
ton 99, Del, 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Moraine Products Division, General Mo- 
tors, Dayton, 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp.. Dept. 
F-216, 100 Kingsland Rd., Clifton, 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5. N. Y. 
ay & Co., Inc., P. R., Indianapolis 


Ind. 
Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. 


See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE SHAFTING 
Walker Turner Div., Kearny & Trocker 
Corp., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
For Kesistors, see Resistors, Instru- 
ment & Radio; See also Capacitors. 


i oe Corp., 854 Water, Cuba, 
Arrow-TTart & Hegeman Electric Co., 103 


Hawthorne, Tlartford 6. Conn. 
Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, TI. 


Davis & Co., Dean W., 1006 First, Kent- 


land. Ind. 

General Electrie Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2. Conn. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, TI 


Solar Electric Corp., Central Ave., War- 
ren, Pa. 

Sprague Electrie Co., No. Adams, Mass. 

Westinghouse Flectrie Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. 


FORGINGS 


Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum.) 
American Brass Co., Waterbury 88, Conn. 


See Switches. 








Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non 
ferrous.) 


Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous.) 


FURNACES. 
FUSE HOLDERS, MOUNTINGS and 
CLIPS 


See Ovens & Furnaces. 


Bunty, Engineering Co., New York 54 
. 


Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, 1. 

Iisco Copper Tube & Products, Inc., Cin 
cinnati 27, O. 
Howard B. Jones Div., Cinch Mfg. Corp, 
2460 W. George, Chicago 18, Ill. 
Littelfuse, Inc., 4761 Ravenswood Ave, 
Chicago 40, Ill. 

Morse Co., Frank W., 1300 Soldiers Fielg 
Rd., Boston 35, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich, 


FUSES 
Ounty Engineering Co., New York 54 


General Electric Co., Section E669-67, 
Apparatus Dept., Schenectady 5, N. Y, 

Littelfuse, Inc., 4761 Ravenswood Ave,, 
Chicago 40, Ill. 

Solar Electric Corp., Central Ave., War- 
ren, Ta. 

Westinghouse Electric Corp., P. 0. Bay 
868, Pittsburgh 30, Pa. 


FUSIBLE ALLOYS 


Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, N. 


¥., MW. ¥. 
GAGES, TEMPERATURE and VACUUM 


Bristol Co., The, Waterbury 91, Conn. 

Edison, Inc., Thos. A., Instrument Diyv., 
289 Lakeside Ave., W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, O. 

Stokes Machine Co., F. J, 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANOMETERS. 


GASKETS 


Armstrong Cork Co., 9504 Arch, Lancas- 
ter, Pa. (Cork and Rubber Composi- 
tions. 


) 
Felt Products Mfg. Co., 1536 Carrol 
Ave., Chicago 7, Tl. 
Garlock Packing Co., Palmyra, N. Y. 
General Elec. Co., Chemical Dept., Plas- 
ties Div. (BG-11), 1 Plastics Ave, 
Pittsfield, Mass. 
1230 Avenue 


See Instruments. 


United States Rubber Co., 
of Americas, New York 20, N. Y¥ 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Beaver Gear Works, 1035 Parmele, Rock- 
ford, Ill. 

Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, IL 


Moraine Prods., Div. General Motors, 
Dayton, O. 
Ohio Gear Co., 1358 E. 179, Cleveland 


10, O. 

Perkins Machine & Gear Co., Circuit 
Ave., Springfield 2, Mass. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Il. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 


Lic. See Fibre, Vulcanized; Plastics. 
GENERATORS. See Motors. 
GLASS-BONDED MICA 
General Electric Co., Plastics Div., 

Chemical Dept. (BC-11), 1 Plastics 

Ave., Pittsfield, Mass. 


GLASS-FIBER, 
TAPE, 


YARNS, CLOTH and 
See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 
Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 


General Plate Div., Metals & Controls 
Corp., 404 Forest, Attleboro, Mass. 
Secon Metals Corp., 228 E. 45th, New 

York 17, N. Y¥. 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS, STRAIN RELIEF 
Heyman Mfg. -" 500 Michigan Ave., 


Kenilworth, N. J. 
Walker Co., George, 118 Amsterdam 


Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES WIRE 


Belden Mfg. Co., 4633 West Van Burea, 
Chicago 44, Ill. 

Drake Mfg. Co., Dept. M, 1707 W. Hub- 
bard, Chicago 22, Ill. 


ELECTRICAL MANUFACTURING 
























$5.07 saved a contract 
eee and a man’s business 


. oes 


Special switches were needed to complete an electrical in- 

strument contract. Late delivery of finished items would kill 

chances of future orders. Switches were 1100 miles away, 

but Air Express delivered the 15-lb. package 8 hours after 

peal Cost, only $5.07. Air Express now used regularly. 
eeps down inventory, improves customer service. 


Low as $5.07 was, 
remember Air Express 
rate included door-to- 
door service, receipt for 
shipment and more pro- 
tection. It’s the world’s 
fastest shipping service 
that every business 
uses with profit. 


World’s finest Sched- 
uled Airline fleet car- 
ries Air Express. 24- 
hour service—speeds 
up to 5 miles a minute. 
Direct to over 1000 
airport cities; air-rail 
for 22,000 off-airline 
offices. 


Facts on low ‘Air Express rates 


17-lb carton of hearing aids goes 900 miles for $4.70. 
12 lbs. of table delicacies goes 600 miles for $2.53. 
(Same day delivery in both cases if you ship early.) 


Only Air Express gives you all these advantages: Special pick-up 
and delivery at no extra cost. You get a receipt for every shipment and 
delivery is proved by signature of consignee. One-carrier responsibil - 
ity. Assured protection, too—valuation coverage up to $50 without 
extra charge. Practically no limitation on size or weight. For fast 
shipping action, phone Air Express Division, Railway Express 
Agency. And specify ‘“‘Air Express delivery’’ on orders. 









Rates include pick-up and delivery door 
te door in all principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 


MAY 1949 





No. 27—Product of 
THERM-O-DISC, Inc., Mansfield, Ohio 


Chace Thermostatic Bimetal, due to its depend- 
ability, was selected for this water heater 
thermostat, manufactured by Therm-O-Disc, 
Incorporated, Mansfield, Ohio. 


The actuating element is a strip of Chace No. 
2400 Thermostatic Bimetal. Fatigue tests were 
made of over 200,000 operating cycles, which 
were far more severe than actual operation 
requires, and at the end of these tests no change 
had occurred in the accuracy of the control. 


Chace No. 2400 is a general purpose bimetal 
for applications from. -100° to 600° F. Its 
characteristics include high deflection rate and 
torque, and it can be used up to 1000° F. 


Chace No. 2400 is just one of many bimetals 
developed for actuating elements in tempera- 
ture indication or control devices; all are avail- 
able in strips or finished pieces. Submit your 
problems in this field to the Engineering Depart- 
ment of the W. M. Chace Company for their 
recommendations. 


w. mM. CHACE co. 


Manufacturers mf Thermostatic Bimetals 


1608 BEARD AVE. « DETROIT 9, MICH 
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With specialized experience 
and automatic equipment, 
PARAMOUNT produces a 
wide range of spiral wound 
paper tubes to meet every 
need. . from 4" to 30” long, 
from .592" to 19” inside 
perimeter, including many 
odd sizes of square and rec- 
tangular tubes. Used by lead- 
ing manufacturers. Hi-Dielec- 
tric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engi- 
neered for YOU. 


PAPER 
Paramount rust core. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 
























































































































































PRODUCTION GOES UF... 
COSTS GO DOWN 
INFRA LAMPS 











with NALCO 








































Inside- 

. Y aluminumed, 
.D self-reflecting 
lamp. 






















































} Clear-glass 
lamp for 
use with 
reflectors. 
Widely preferred for industrial baking, drying and heating, 
Nalco carbon filament Infra-Red Lamps give LESS 
GLARE—MORE HEAT. Practical and economical, their 
quick, penetrating heat assures completed jobs in a frac- 
wa of time required by ordinary methods—at unusually 
ow cost. 


From single units and strips to banks and ovens, Nalco 
Infra-Red Lamps can be “tailored” to speed up your 
production. 






























































Write for “Drying Problems Made Easy”. 


NORTH AMERICAN 
Slectrie Lamp Ca. 


1082 TYLER STREET ST. LOUIS 6, MO. 
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Electric Auto-Lite Co., Port Huron, 
Mich. 
Essex Wire Corp., Monticello, Ind. 


Telephone & Radio Corp., Dept. 
900 Passaic Ave., E. Newark, 


Federal 
E-216, 
N. 2 


General Electric Co., Section Q39-222, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Interstate Mfg. Corp., 137 Sussex Ave., 
Newark 4, N. J. 

Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


HEATING ELEMENTS and UNITS 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4,-N. J 

Electric Heater Specialty Co., 55 E. 
New York 3, N. Y. 

Electro-Therm Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Electric Co., Section 
Apparatus Dept., Schenectady 5, 
Hevi Duty Elec. Co., Milwaukee 1, 
Lewis Engineering Co., Naugatuck, 
Resistors, Inc., 2247 Indiana Ave., 

cago 16, Ill. 
Vulean Electric Co., Danvers 2, 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


8th, 


E668 -67, 

N. Y. 
Wis. 

Conn. 
Chi 


Mass 


0. Box 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment. 

HOSE, FLEXIBLE METAL 

Johnson Metal Hose, 224 Mill, Waterbury 
88, Conn. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Radio Keceptor Co., Inc., Dept. MS-16, 
251 °W. 19th, New York 11, N. Y. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 
HIGH-NICKEL ALLOYS. See Nickel 


and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 

IMMERSION HEATER UNITS. See 
Heating Elements & Units. 

IMPREGNATING EQUIPMENT 
(Zanderol Process) 

Blaw-Knox Construction Co., 1525 Penn- 
sylvania Ave., N.S., Pittsburgh, Da 
IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 


and Compounds. 


INDICATORS, HEAT. See Thermom 
eters 

INDICATORS, SPEED. See Tachom 
eters. 

INDUCTION HEATING. See High- 
Frequency Heating Units. 
INFRA-RED LAMPS. See Lamps, In 


candescent and Infra-red. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 354 Water, Cuba, 
se 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Electric Co. Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Ohmite Mfg. Co., 4805 W. Flournoy, 
Chicago 44, Ill. 

Superior Electric Co., 8039 Meadow St., 
Bristol, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 354 Water, Cuba, 
a 


Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Burlington Instrument Co., Dept. D-49, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, O 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring Md. 

Federal Telephone and Radio Corp., Dept. 
E-216, 100 Kingsland Rd., Clifton, 
N. JZ. 

Ferranti Electric Co., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, . 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 

Marion Electrical Instrument Co., Man 
chester, N. H. 

Radio Corp. of America, Commercial En 

41-DR, Harrison, 


gineering Section, 





General 


Westinghouse 


General 


Simpson Electric Co., 5200 W. Kinzie 
Chicago 44, TH. 

Sterling Mfg. Co., 9208 Detroit Ave, 
Cleveland 2, QO. 


Superior Electric Co., 8039 Meadow §, 
Bristol, Conn. 


Westinghouse Electric Corp., P. O. Ba 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 6 
Frelinghuysen Ave., Newark 5, N, J 


INSULATING MATERIALS. See Follow. 
ing Specific Headings: 
Cement, Insulating and 
Ceramics 
Cork and Cork Compositions 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Laminated 
Plastics Molding Materials 
Rubber and Rubber Products 
Sleeving and Tape, Asbestos 


Sealing 


Tape, Friction and Splice 

Tape and Sheeting, Synthetic Reajp 
Tubing, Paper 

Tubing and Sleeving, Braided Fabric 


Tubing and Sleeving, Extruded Plastic 
Varnishes, Compounds and Resins, 

Insulating 
Waxes and 


INSULATION, WIRE and CABLE 
ramic and Synthetic) 


Corning Corp., Midland, 
Pont de Nemours & Co., 

Rubber Chemicals Div. F-2, 

98, Del. 

Eastman Kodak Co., Rochester 4, N. ¥ 

Goodrich Chemical Co., B. F., Dept. J-4, 
Rose Bldg., Cleveland 15, O. 

Ppalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


Compounds 
(Ce. 
Mich. 


Inc., Ke 
Wilmington 


Dow 
du 


Sprague Electric Co., No. Adams, Mass 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N, ¥ 
IRONS, SOLDERING. See Soldering 
Irons. 

JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot aond Indicator. 


KNOBS and HANDLES, MOLDED. 
Plastics—Custom Molders. 


See 


LABELING MACHINES 


Potdevin Machine Co., 1278—38th, Brook- 
lyn 19, N. Y. 

LACQUER, ENAMELS and VAR- 
NISHES, FINISHING 

Dow Corning Corp., Midland, Mich, 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co.. E. 1., Fin 


ishes Dept., Wilmington, Del. 

General Electric Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. (Sill- 
cone) 


Maas & Waldstein Co., Newark 4, N. J. 


Monsanto Chemical Co., Plastics Div., 
Dept. EMP-16, Springfield 2, Mass. 
Sherwin-Williams Co., Industrial Div., 


Cleveland 1, O. 


LAMINATED METALS, PRECIOUS and 


BASE (Sheet, Tube and Wire) 
Baker & Co., Inc., 113 Astor, Newark 
5, N. J. 
General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass. 
Makepeace, D. E., Co., Attleboro, Mass 
Secon Metals Corp., 228 E, 45th, New 
zen 3, B, 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 

LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, MOTOR AND TRANS- 
FORMER 


Acme Electric Corp., 354 Water, Ouba 
ms. 


Sherman 


Lamination Co., 10 Thompson, 

Stratford, Conn. 

LAMPS, FLUORESCENT 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Solar Electric Corp., Central Ave., Wat 
ren, Pa. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Solar Electric Corp., Central Ave., War- 
ren, Pa. 

North American Electric Lamp Co., 1082 
Tyler St. Louis 6, Mo. (Carbon) 
Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


Electric Co., Lamp Department 
Nela Park, Cleveland, O. 

Electric Corp., P. 
Pittsburgh 30, Pa. 


0, Bex 


868, 


LAMPS, MINIATURE (Pilot and 
Indicator) 


Nela 


Electric Co., 
Cleveland, 


Lamp Dept., 


Park, 0. (Neon Glow) 
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P-2406-CCT 
Plug —- with cable 
clamp in top. 







‘BOVE —A TYPI 
NOTHELFER BUIL 
TRANSFORMER 

3 Phase Plate R 


Transformer 24(€ 


at 1214 KVA. De: 
40° rise. 14% 
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$-2406-SB 

Socket with shallow 
bracket for flush 

mounting. 
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HOWARD B. JONES DIVISION 


tT Tdi Miia: a ola oe 
2460 W. GEORGE ST CHICAGO 18, ILL. Try U. 


Over 25 years’ experi- 
DELIVER : ence in the manufacture 
eBe 288 your shipments faster. Save { ials th 
$600 a year with Marsh Stencil Machines, of specials at cost that 
2 Brushes, Inks! Electric and Hand Operated compares favorably with 
v, machines cut 2”, 34”, 1” letters. For sample standard types. Built-in 






; stencil, Shippers’ Handbook, prices, pin this to * 
business letterhead with your name. quality proved by years 
‘i of actual use. 
a MARSH STENCIL MACHINE CO. From 10VA to 300 KVA 


<-oee 4 .° i ‘i 
r 2D) § Marsh Bldg. + Bellevile Ml, U. S.A Deetaetiaae. tom 
Open and Encased, 1, 2, 
and 3 Phase, 15 to 


400 Cycles. 


INDUSTRIAL TRANSFORM 
with Internal wiring Cc 
partment for BX or 
duit from % to 15 














iad 


ELECTRICAL FITTINGS 


A dependable source of supply 
for Electrical Terminals, Lugs, 
Fuse Clips, etc. Write today for 
catalog bulletins, or ask for quo- 






pa 


| 
WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


tation on your requirements. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 
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developed to fit your needs 


AT LOWER COST 
through interchangeable parts 


No matter what your current 


control problem may 


be, McGill has, or will develop, a special use switch 
to handle it safely and dependably. Development 


costs are less because McGill, 


in its years of experi- 


ence, has devised a number of basic and inter- 


changeable component parts 


capable of being com- 


bined to fit every need. Quality is closely controlled 
so that the special switch you buy is rugged, pre- 


cise, dependable . 


. for years of service in your 


product. The following are typical of Levolier Spe- 


cial Use Switches: 


No. 265 — 6 amp. — 125 V 


Double Pole 


The No. 265 Special Levolier 

switch will control a complete 
line cutoff. Load leads may 
be winding of a motor, or, by 
interchanging the load leads 
it is possible to use the switch 
as a pole changer. Four pull 
cycle: load 1 — off — load 
2 — off. 


Double Pole 


Double Throw 


473 — 6 amp. — 125 V 
Triple Throw 


The No. 473, 3 speed motor 

switch is designed to con- 

trol the motor speeds of a 

fan by means of a choke 
coil that is connected across 
the line. The off-position of 
the switch disconnects the 
coil, as well as the motor 
from the line. 


POPULAR STANDARD McGILL SWITCHES 


Model 41 Levolier 
6 amp. 125V, "'T” Rated 


No. 25 Toggle Switch 
6 Amp. 125V “T” Rated 


Available through your Electrical Wholesaler 


4 
Write for Catalog 43: 


McGill ening Co., Inc. 
t 


250 N. Campbell Street 
Valparaiso, Indiana 


MISE K XXX 
Ze2 rar Lae 


ONLY MGILL MAKES 
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SKIL 


eX Xx SS 


SK KSA 
ROK KOK 
SWITCHES 





4761 Ravenswood Ave., 
1082 


P. O. Box 


Littelfuse, Inc., 
Chicago 40, Il. 

North American Electric Lamp Co., 
Tyler, St. Louis 6, Mo. 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. llth, St. Louis 
6, Mo. 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 

Stanley Electric Tools, 502 Myrtle, 
Britain, Conn. 

Surty Mfg. Co., 
cago 24, Il. 


New 


4136 W. Kinzie, Chi- 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman_ Electric 
103 Hawthorne, Hartford 1, Conn. 

Cannon Elec. Dev. Co., Dept. B-118, 3209 
Humboldt, Los Angeles 31, Cal. 

Dial Light Co. -of America, Inc., 900 
Broadway, New York 3, N. Y. 

Drake Mfg. Co., Dept. M, 1707 W. Hub- 
bard, Chicago 22, Ill. 

General Electric Co., Lamp Dept., Nela 
Park, Cleveland, O. 

Hart Mfg. Co., 211 
Hartford 1, Conn. 

Square D Co., 4041 
waukee 12, Wis. 


Co., 


Bartholomew Ave., 


N. Richards, Mil- 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LOUD SPEAKERS 
Radio Corp. of America, Commercial En- 
gineering Section 41-DR, Harrison, 


LUBRICATORS, OIL 


Gits Bros. Mfg. Co., 
Ave., Chicago 23, 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis, 


and GREASE 
1840 S. Kilbourn 
ml 


LUGS and TERMINALS 


Aircraft-Marine Products, 
Fourth, Harrisburg, Pa. 

American Brass Company, 
Conn. 

Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 

Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27. O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George. Chicago 18, Ill. 
Krueger & Hudepohl, 5 E. Third, Cin- 
Ravenswood Ave., 


Inc., 1504 N. 


Waterbury 88, 


cinnati 2, O. 
Littelfuse, Inc., 
Chicago 40, Ill, 
Morse Co., Frank W., 1300 Soldiers 
Field Rd.. Boston 35, Mass. 
Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 
Rajah Co., Bloomfield, N. J. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, [1 
me. Me 
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Sherman Mfg. Co., 
Battle Creek, Mich. 

Soreng Mfg. Corp., 1901 Claybourn Ave., 
Chicagu 14, I 

Superior Electric Co., 8039 Meadow St., 
Bristol, Conn. 

Winchester Electronics Co., 
New York 17, N. Y. 


12 Batney, 


6 E. 46th, 


MACHINES. See Specific Headings. 
Balancing; Coil Winding; Die Casting; 
Drafting; Eyelet Attaching; Molding; 
Print; Rivet Setting; Screw Driving; 
Strippers, wire. 


MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Re- 
cording Wire. 


MAGNETIC RECORDING TAPE 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave.. Chicago 2. , 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 


General Electric Co., Section 13-2, Chem- 
ical Dept., Pittsfield, Mass. 
Indiana Steel Products Co.. 6 N 

gan Ave., Chicago 2, III. 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield, O. 


. Michi- 


MERCURY SWITCHES. 


METALS, LAMINATED. 
Metals, 


See Switches. 


See Laminated 
Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 
METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, 1. 


Mallory & Co. Inc., P. E., Indianapolis 
6, Ind. 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA, MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand & Co., way 276 Fourth Ave, 
New York 10, N. Y. 

General Elec. Co., Section RIMA-678, 
Resin and Insulating Materials Diy, 
Chemical Dept., Schenectady, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Marallen Co., 16 Macallen, Boston 27, 
Mass. 

Mica Insulator Co., Schenectady 1, N. Y, 
Mitchell-Rand Insulation Co., Inc., § 
Murray, New York 7, N. Y¥. - 
New England Mica Co., Inc., 30 Woerg 

Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. 


See Glass- 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTICS 
Kux Machine Co., 3922 W. Harrison, 


Chicago 24. . 
Stokes Machine Co., 5996 Tabor Rd. 


Philadelphia 20, Pa. 
MOLYBDENUM—Sheet and Wire 


(See also Contacts) 
Fansteel Metallurgical Corp., 


cago, Ill. 
Mallory & Co., Inc., P. R., 
8 


Ind. 


North Chi- 
Indianapolis 


MOTORS. See Table on Page 248 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOUNTINGS, 
SYNTHETIC 


Lord Mfg. Co., Erie, Pa. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn. 


NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., Dept. 
E, 4245 W. Arthington, Chicago 24, IL 

— Auto-Lite Co., Port Huron, 
Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-4, Chicago 14, Ill. 
General Electric Co., Plastics Div., Chem- 
ical Dept. (BC-11), 1 Plastics Ave, 

Pittsfield, Mass. (Plastics). 
Meyercord Co., Dept. 7-11, 5323 W. Lake, 
Chicago 44, Ill. (Decals) 
Mica Insulator Co., Schenectady 1, N. ¥. 
(Plastics) 
Palm, Fechteler & Co., Dept. EM, 220 
W. 42nd, New York 19, N. Y. 


RUBBER and 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn 
(Cupro-Nickel) 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel - Inc., 67 Wall, 


New York 5, ; 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Scovill Mfg. Co., Waterbury 91, Conn 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn 

Bridgeport Brass Co., Bridgeport 2, Conn 

Chase Brass & Copper Co., Inc., Water- 
burv 91, Conn, 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, New 
York 5. N. Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS, PNEUMATIC. See 


Pneumatic Tools and Equipment. 


OHMMETERS. See Instruments. 


OILERS. 
Grease. 


See Lubricators, Oil ané 


OVENS & FURNACES, INDUSTRIAL 


Despatch Oven Co., 619 Eighth Ave.. 
Minneapolis 14, Minn. 


PACKAGING. 
Containers, 


See Boxes and Crates; 
Packaging and Shipping. 


PACKINGS. See Gaskets. 


ELECTRICAL MANUFACTURING 
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Insulated metal core 


bedded in cold-setting 


wear. 


ings. 1-5000 and 0.5- 


SOTA LT PP 







supports winding im- 


inorganic cement. 


* 


Maximum heat conduc- 
tion and radiation. 
Handles heavy over- 
loads. 


* 


Smooth, positive rota- 
tion. Minimum wire 


25- and 50-watt rat- 
10,000 ohms, respec- 


tively. quote on your needs. 
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POWREX MERCURY SWITCHES 


Proven Dependability Since 1929 


a 





Complete range 
of designs and 

Capacities up to 
30 amperes. 


Write for 
Bulletin M10 


POWREX SWITCH COMPANY 
P. O. Box 206, Watertown 72, Mass. 
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TAGS 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 
For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 


Markings, as desired. Consecutively numbered tags a specialty. Blank tags 
for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-939 NEWPORT, KENTUCKY 





MAY 1949 













% This broken-away photo tells the story 
of that extra-rugged construction of Claro- 
stat power rheostats. Thousands in daily 
* use prove there’s no tougher rheostat made. 
% Engineering Bulletin 115 giving details, 
specs, drawings, etc. on request. %& Let us 
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Bearing failure may burn out your motors, stop 
your entire production line or ruin a mill run. 
That’s why it’s front page industrial news when 
the Plant Manager of a large textile plant 
reports that he has not had a single bearing 
failure since he started to use Dow Corning 
Silicone Oils and Greases over 30 months ago. 





PHOTO COURTESY AMERICAN FINISHING COMPANY 


DC 44 Silicone Grease in ball bearings on drying cans, 
operating at 400 r.p.m. around saturated steam journals, 
has 45 times the life of the organic grease previously used. 


Typical of the lubrication problems that plague 
plant engineers in textile plants is the main- 
tenance of “‘steam-heated’’ bearings. It used to 
be necessary to lubricate bearings on drying cans 
and the main cylinder bearings of Sanforizing 
machines once every 8 hour shift. Since American 
Finishing started to use DC 44, the re-lubrication 
schedule has been cut to once every 30 to 45 
shifts. The lubrication of Slashers on textile 
mills presented a similar problem that has also 
been solved by using DC 44. 


On tenter frame chains and races that travel 
through ovens at 400°F., petroleum oils carbon- 
ized so rapidly that the chains had to be cleaned 
periodically. That costly operation and the need 
for continuous lubrication have been eliminated by 
a weekly application of DC 710R Silicone Fluid. 


American Finishing, like many other skillfully 
engineered companies, has found that Dow 
Corning Silicone lubricants more than pay for 
themselves in reduced maintenance costs. 
Increased production due to the virtual elimi- 
nation of bearing failure is another one of the 
many bonuses Dow Corning Silicones pay to 
modern industry. For the most recent data on 
DC Silicone Greases phone our nearest branch 
office or write for data sheet No. D5L. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta ® Chicago ® Cleveland ® Dallas ® Los Angeles © New York 
In Canada: Fiberglas Canada, Lid., Toronto 
in England: Albright and Wilson, Lid., London 
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DC 44 Silicone Grease Ends 
Bearing Failure in Textile Plant 
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The sensational Durakool performance comes from 





a sealed, all-metal case containing hydrogen gas 











under pressure. As the switch operates, the usual 














arc is quenched by the gas, reducing heat and 








corrosion to an absolute minimum. Durakools stay 





cool and endure for millions of make and break 























contacts. 























Tough jobs, rough jobs. Where ordinary switches fail, Dure- 
kools take over. 


Durakools are non-breakable, non-arcing. Seemingly they 
last forever. 


Over 5600 known applications range from midget humidity 
controls to massive construction jobs. 


Technical data and performance records supplied on request. 
Use your own letterhead or merely mail the coupon below. 
DURAKOOL, INC. - ELKHART, INDIANA 


Canadian Representative 


CONTROLITE ENGINEERING & SALES, LTD., TORONTO 5, ONTARIO 
. 
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MERCURY SWITCHES and RELAYS 


USE THIS HANDY COUPON 
Durakool, inc:, 1010 N. Main St., Dept. 00, Elkhart, Indiana 


Please send us detailed information on how Durakools can fit our needs. 

















































Name 














Firm 
Address 
City. 


Our interest is in maintenance 
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Relays [_]_ Switches [] 
-Relays ([]— Switches [J 
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We install on equipment for resale 
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MOTORS A-C D-C | Univ. | Synch. 

Miniature Timing Motors, Geared X on 

" Subfractional, Under 1/20 Hp. = 416.4. © 1. 
Fractional, 1/20 to % Hp. F Gia 3 

” asegvil, 1 to 7% ‘Hp. K Feat a. M 
Integral, Over 7% Hp. ‘ N Oo. 03 eae 

~ Gearmotors” . : Oo : 

~ Generators ' 4 U 





Low. Voltages (Under 110) 





Alliance Mfg. Co., Alliance, Ohio. (BY) 
Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. (KI UMNOU QRTUVW) 


Baldor Electric Co., St. Louis 10, Mo. 
(FGKLN) 

Barber ‘Colman Co., Rockford, Tl. 
(BCEYZ) 

Bodine “Electric Co., 2256 W. Ohio, Chi 
cago 12, Ill. (BCDEFGHIJQRYZ) 

Bristol Motor Co., Forestville, Conn. (A) 

Burke Electric Co., 394 W. 12th, Erie, 


Pa. (FGHKLMNOTUVW) 


Century Electric Co., 1806 Pine St., St. 
Louis 3, Mo. (FGJKLMNOPQRUVZ) 

Clarostat Mfg. Co., Inc., Dover, N. H 
(B) 

Cramer Co., R. W., Centerbrook, Conn. 

Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., Ampere 
3, N. J. (KLMNOPYZ) 

Cyclohm Motor Corp., Div. of Howard 
Industries, Inc., 5-17 46th Rd., Long 


Island City, N. Y. (ABEQTUVY) 

Delco Applivnce Div., General Motors 
Corp 379 Lyell Ave., Rochester 1, 
N. Y 

Delco Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Indicator Co., Parker Ave., Stam- 
ford, Conn. 


(BCDEFGHJUVYZ&) 
Electric Motor Corp., Racine, 
(BCDFGHQRYZ&) 
Electric Specialty Co., 

Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 
Electre Machines, Inc., 58 North 3rd St., 


Wis. 


171 South S8t., 


Cedarburg, Wis. ‘Doerr’ (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, II. 
(FIKLNOQR) 

Fasco Industries, Inc., 250 Davis, Roch 
ester 2, N. Y. (BCDFGHYZ&) 

Federal Telephone & Radio Corp., Dept. 
Pe Kingsland Rd., Clifton, N. 
2... ) 

General Electric Co., Section 


E668-67, 
Apparatus Dept., Schenectady Se ee A 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 


General Industries Co., Dept. W, Olive & 
Taylor, Elyria, Ohio (BQYZ) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A. W., Waterbury 32, Conn. 
(CXZ) 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. (BCDFZ) 


Hertner Electric Co., 12690 Elmwood Ave., 
N. W., Cleveland 11, Ohio 
(KLNOUVZ) 


Holtzer-Cabot, Boston 19, Mass. (BCFGZ) 





PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8S. Second, 
waukee 4, Wis. 


Mil- 


Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Heineman Electric Co., 99 Plum, Tren 
ton, N. J. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 


Mount Vernon, N. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

PANELS, METAL. See Cabinets, Sax 
Metal. 

PAPER, CONDENSER TISSUE. 

Smith Paper, Inc., Lee, Mass. 

PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. 

Cottrell Paper Co., Inc., Fall River, 
Mass. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 


Hollingsworth & 
Mass. 

Insulation Manufacturers 
Washington Blvd., 


Vose Co., East Walpole, 


Corp., 565 W. 
Chicago 6, Ill. 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 
Mica Insulator Co., Schenectady 1, N. Y. 


Mitchell- Rand Insulation Co., Ine., 51 
Murray, New York 7, N. 

National | Viarnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 
West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 


Se HAN SN AN BN RR TS ARNE NDE ESPERANTO ECT SLE OE TT TIS, 





Hoover Co., Kingston-Conley Div., 86 
Brook Ave., Plainfield, N. J. (FK) 
Howell Electric Motors, Howell, Mich, 
(FKNQ) 

Jack & Heintz Precision Industries, Inc., 
Cleveland, Ohio (F) 

Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Illinois. (FC@KQRZ) 

Kurman Electric Co., 35-18 37th, Long 
Island City 1, N. Y¥. (A) 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRS) 

Master Electric Co., Dayton 1, Ohio 


(FGIKLMNOPQRTUVW) 


McMillan Mfg. Co., Lindeke Bldg., 8t, 
Paul 1, Minn. 

Motoresearch Co., 1600 Junction Ave,, 
Racine, Wis. (BQY) 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio 

Packard Electric Div., General Motors 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FCKLN) 

Pesco Products Div., Borg-Warner Corp., 
Dept. 8-5, 11610 Euclid Ave., Cleve- 
land 6, Ohio. (ZCGLO) 


Rae Motor Corporation, P. O. 
Racine, Wis. (BCDFGHYZ&) 
Redmond Co., Inc., Owosso, Mich. 


Box 291, 


(BCFGZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(KLNOQRZ) 


Robbins & Myers, Inc., 
C-39, Springfield 99, 
(BCDEFGHJKLMNPZ) 


Motor Div., 
Ohio 


Dept. 


Ruetz Mfg. Co., 1600 Junction Ave., Ra- 
cine, Wis. (BC ae 

Russell Electric Co., 3 W. Huron, 
Chicago 10, Ill. (BC Fé 2) 

Scruggs Co., Loyd, 1022-32 N. Sixth, St, 
Louis 1, Mo. (B) 

Signal Electric Mfg. Co., Dept. B-4, 
Menominee, Mich. (BCDFGHZ) 
Signal Mfg. Co., 69 Bennett, Lynn, 
Mass. (BC) 

Sig-Trans, Inc., Haverhill Rd., Ames- 
bury, Maes. 

Star Electric Motor Co., 206 Bloomfield 


Ave., Bloomfield, N. J. 
Telechron, Inc., 
30 Union St., 


(KLNOQRYZ) 
Motor Advisory Service, 
Ashland, Mass. (A) 
Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 
Wesche Electric Co., B. A., 1626-19 Vine, 
Cincinnati 10, Ohio. (FGKLNOZ) 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 

Woods Machine Co., 8. A. 27 Damrell, 
Boston 27, Mass. (KLNO) 







PAPER TRACING. See Tracing Cloth 


and Paper. 
PENCILS, DRAWING 


Koh-I-Noor Pencil Co., Bloomsbury, N. J. 
Staedtler, J. 8., 55 Worth, N.Y. 13, N.Y. 


PERMANENT MAGNETS. 
Permanent, 


See Magnets, 


PHOSPHOR BRONZE 

(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
Bridgeport Brass Co., Bridgeport 2, 


Conn, 
Conn, 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

a & Co., Inc., P. R., Indianapolis 
6, Ind. 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa. 

Revere Copper & Brass, Inc., 230 Park 


Avenue, New York 17, N. Y. 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., ‘Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, y 

Radio Corporation of America, Commercial 
ema wnecting Section 41-DR, Harrison, 


J. 
viekers Electric Div., Vickers, Inc., 1915 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 
Electro-Therm, Inc., 8010 Georgia Ave., 


Silver Spring, Md. 
General Control Co., 1200 Soldiers Field 
Mass. 


Rd., Boston 34, 


General Electric | Co., mange Dept., 
Thompson Rd., Syracuse, N. 
Mercoid Corp., 4227 W. Sian Ave., 


Chicago 41, Ill. 
Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


P. O. Bor 





ELECTRICAL MANUFACTURING 















Kester... the greatest name in Solder 


A staff of highly-trained technical engi- 
neers and a half-century of Kester “know 
how” are teamed to bring you the finest 
flux-core solders made. Contact Kester’s 
Technical Department on any soldering 
problem. 


Write for Free Technical Manual. 


L¢a3145% 


KESTER SOLDER COMPANY SOLDER 
4201 Wrightwood Ave., Chicago 39, Illinois 





Factories Also At Newark, New Jersey * Brantford, Canada 


Gok. QUALITY APPLIANCES & APPARATUS 


G2. hi lea ee ebae’ 
Since \90| a 












cn 
L Pr nist a 
IN & YU,.c% TouTHAN 
pit REF Manufacturing Compan 
Subsidiary of Harbison-Walkér Refractories 
EAST LIVERPOOL, OHIO Py 


cLECTRICAL PORCELAIN 


ZIRCON » CORBIE 





are used in 


* Fans 

* Heaters 

+ Mixers 
Toasters 
Recorders 
Bus. Machines 


Projectors 
Sterilizers 
Displays 


ELECTRIC & MFG. CO.., 
Woodside, N. Y. 


MAY 1949 





Wilco Tungsten 
Contacts and Contact Assemblies 


TO MEET YOUR MOST EXACTING REQUIREMENTS . . . 


eS" WILCO 
Tungsten Contacts 


are made of 99.95% 
pure tungsten, thus assur- 
ing the highest melting 
point of any contact 
material ...a hard, 
bright, oxidation-resisting 
finish, high density, maxi- 
mum life, low vapor pres- 
sure at elevated temperatures, high strength and 
arc-resisting properties. 


WILCO Tungsten 
Contact Assemblies 


Wilco tungsten contact 





assemblies are assembled 
to springs, blades, brack- 
ets, arms and screws 
(brazed, riveted, welded, 
spun) . . . conforming in | 
size, shape and material | 


siete 


to manufacturers’ indivi- 
vidual requirements... assuring the superfine quality 
found in all other WILCO contact materials. 


SINTERED MATERIALS wico produces Sintered Metal Contacts and 
Contact Assemblies including Silver Molybdenum, Silver Tungsten, Silver 
Cadmium Oxide, Silver Tungsten Carbide and Copper Tungsten. 


CONSULT OUR ENGINEERING DEPARTMENT ...A representative of the 
WILCO Engineering Department will gladly help develop the pro- 
per application of WILCO materials to your products. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETALS: All tem- 
perature ranges, deflection rates and electrical resistivities. ELEC- 


TRICAL CONTACTS: Silver, Platinum, Tungsten, Alloys, Sintered 
Powder Metal. SILVER CLAD STEEL: For industrial use. NI-SPAN 
C* Constant Modulus alloy: JACKETED WIRE: Silver on Steel, 
Copper, Invar and many other combinations. SPECIAL ALLOYS: 
Including high conductivity, high strength Copper Alloys. ROLLED 
GOLD PLATE AND GOLD FILLED WIRE. 


*Reg. Trade Mark, The International Nickel Co., Inc. 
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For Inverting D.C. to A.C. . 


Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


















































New Models 










































































AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrators . . . 
Designed for Use in Stondord Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, fecturing 
Ceramic Stack Spocers for Longer Lasting 
Ufe. 





























































































































SAINT PAUL 1 





















New Models 











"A" BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


Teevision & RADIO ey 
Quality Products CPL 


MINNESOTA-U.S.A; 

















Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. 


PIEZOELECTRIC UNITS. 
Units, Quartz. 


617 
J. 
See Crystal 


yy CARBON RHEOSTAT. See Car- 
bon & Graphite. 


PILLOW BLOCKS. See Blocks, Pillow. 

PINS, COTTER AND LOCK. See 
Fasteners. 

PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 

American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

ine Insulator Corp., New Freedom, 
Pa. 

Auburn Button Works, 460 McMaster, 
Auturn, N. Y¥. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N. 


Kolmar Ave., Chicago 51, Ill. 


Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Dickten & Masch Mfg. Co., 903 E,. Vienna 
Ave., Mi-waukee 2, Wis. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Federal Telephone and Radio Corp., Dept. 
F-416, 900 Passaic Ave., E. Newark, 
N. J. 

General Electric Co., Plastics Div., Chem- 
ical Dept. (BC-11), 1 Plastics Ave., 


Pittsfield, Mass. 


General Industries Co., Dept. W, Olive & 
Taylor, Elyria, O 


General Molded Products, Inc., 1365 Lee 





St., Des Plaines, Ill. 

Insulation Mfg. Co., 77 New York Ave., 
rooklyn 6, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 
Kurz-Kasch, Inc., 1419 8. Broadway, 

Dayton 1, O. 
Mack | Molding Co., 100 Main, Wayne, 
| National Varnished Products Corp., 207 
| Randolph Ave., Woodbridge, N. J. 
| Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 
Richardson Co., Melrose Park, Ill. 
Rogan Brothers, 2500 W. Irving Pk. 
Bivd., Chicago 18, Ill 


Synthane Corp., 2 River Road, Oaks, Pa. 
Watertown Mfg. Co., 700 Echo Lake Rad., 
Watertown, Conn. 


PLASTICS-LAMINATED 
FABRICATORS 


Baer Co., N. 8S., 7-11 Montgomery, 
side 5, N. J. 
Barber-Co!man Co., Rockford, Ill. 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Il. 


Hill 


Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Formica Co., 4645 Spring Grove Ave., 
Cincinnati 32, O. 

General Electric Co., Plastics Div. (BS- 
11), 1 Plastics Ave., Pittsfield, Mass. 

General Industries, Inc., Dept. W, Elyria, 

Kurz-Kasch, Inc., 1419 8S. Broadway, 


Dayton 1, O. 
Mica Insulator Co., 
Richardson Co., 
Rogan Brothers. 

Chicago 18, Ill. 
Synthane Corp., 2 


Schenectady 1, N. Y. 
Melrose Park, Ill. 
2500 Irving Park Blvd., 


River Koad, 


PLASTICS, LAMINATED 
Rods & Tubes) 


Baer Co., N. S., 


7-11 Montgomery, Hill- 
side 5, N. 


Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 15, 30 E. 42nd, 
New York 17, N. Y. 

Celanese Corp., Dept. D-5, 180 Madison 
Ave., New York 16, N. Y. 

Continental-Diamond Fibre Co. 

13, Delaware. 

Durez Plastics & Chemicals, Inc., 
Walk Road, North Tonawanda, N. 

Formica Co., Spring Grove Ave., Cincin- 

0. 


nati 
Eastman Kodak Co., 


Oaks, Pa. 
(Sheets, 


Newark 
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32, 

Rochester 4, N. Y. 

General Electric Co., Plastics Div. (BC- 
11), Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

Mica Insulator Co., Schenectady 1, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. m 


Richardson Co., Melrose Park, 


Synthane Corp., 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Woodall Industries, Inc., 7567 McNichols 
Rd., Detroit 5, Mich. 

PLASTICS, MOLDING MATERIALS 

Cellulose- Acetate (A) 

Melamine- Formaldehyde (C) 

Methyl Methacrylate (D) 

Phenol-Formaldehyde (E) 

Polystyrene (F) 

Polyamide (Nylon) (G) 

Polyethylene (H) 

Urea Formaldehyde (J) 

Vinyl Alcohol (kk) 

Vinyl Acetal (L) 

Vinyl Chloride Acetate (M) 

Vinylidene Chloride (N) 

Polytetrafiuoroethylene (P) 

Allyl Resin (Q) 

Cellulose, Nitrate (R) 

Silicone Resins (s) 

Alkyd Molding Compound (T) 

American Cyanamid Co., Plastics Dept., 
35 Rockefeller Plaza, New York 20, 
N. ¥. (CJQ) 











Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 15, 30 E. 42nd, 
New York 17, N. Y¥._(EFJM) 

Celanese Corp., Dept. D-5, 180 Madisop 
Ave., New York 16, N. Y. 


Dow Corning Corp., Midiand, Mich. (8) 

du Pont de Nemours & Co., Inc., E. L, 
Plastics, Room 132, Wilmington 98. 
Del. (ADGHKLPR) 

Durez Plastics & Chemicals, Inc., 184 
Walck Road, North Tonawanda, N. Y, 
(E) (Casting Resins) 

General Electric Co., Compound Diy,, 
Chemical Dept., 1 Plastics Ave., Pitts. 
field, Mass. (ES) 

Goodrich Chemical Co., B. F., Dept. J-4, 
Rose Bldg., Cleveland 15, O. 

Koppers Co., Chemical Division, EM-4 
Koppers Bldg., Pittsburgh 19, Pa. (AF) 

Monsanto Chemical Co., Plastics Diy,, 
Dept. EMP-16, Springfield 2, Mass. 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, 0 
(CJT) 

Richardson Co., Melrose Park, Ill. 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 


—. (*; Co., Inc., 113 Astor, Newark 
5, 
Brainin Be Cc. 8S., 233 Spring, New 


York 13, N. Y. 
General Plate Div., Metals and Controls 
Attleboro, Mass. 


Corp., 404 Forest, 
Boe“, ‘& Harman, 82 Fulton, New York 
Attleboro, Mass. 


pacientes D. E., Co., 


“—. Ce. a 105 Chestnut, Newark 

PLIERS 

Klein & Sons, Mathias, 3200 Belmom 
Ave., Chicago 18, Ill. 


PLUGS AND RECEPTACLES 


Arrow-Hart & MHegeman Electric Co., 
Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill, 

Buchanan Elec. Prods. Corp., 1290 Cen- 
tral Ave., Hillside, N. J. 

Cannon Electric Development Co., Dept. 
E-118, 3209 Humboldt St., Los Angeles 
31, Calif. 

Cornish Wire Co., Inc., 15 Park Row, 
New York, N. Y. 

Federal Telephone and Radio Corp., 
Dept. E-216, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Interstate Mfg. Co., 137 Sussex Arve., 
Newark 4, N. J. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 


Mines Equipment Co., 


4223 Clayton Ave., 
St. Louis 10, Mo. 


Morse Co., Frank W., Boston 35, Mass. 
National Electric Products Corp., 1318 + 
= of Commerce Bldg., Pittsburgh 
a 
Packard Electric Div., General Motors 
Corp., Warren, O. 
Russell & Stell Co., 125 Barclay, New 
York 7, Zs 
Slater Blectre & Mfg. Co., Woodside, 
Solar Electric Corp., Central Ave., War- 
ren, Pa. 
S. Rubber Co., 1230 Avenue of 
‘Americas, New York 20, N. Y. 
Winchester Electronics Co., 6 E. 46th, 
New York 17, N. Y. 
PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 


Wrought Washer Mfg. Co., 


2200 S. Bay, 
Milwaukee 7, Wis. . 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 

POSTS, BINDING 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Superior Electric Co., 8039 Meadow &t., 
Bristol, Conn. 

POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 
General Electric Co., Section 

Apparatus Dept., Schenectady 
Sta-Warm Electric Co., 565 N. 


Ravenna, O. 
Vulcan Electric Co., Danvers 2, 


Chestnut, 
Mass. 


POWDERED METAL PRODUCTS 


(See also Bearings and Bushings; 
Contacts) 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co, 
Bound Brook, N. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Moraine Products Division, General Mo- 
tors, 


Dayton, O. 


National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


ELECTRICAL MANUFACTURING 














HEVI DUTY ELECTRIC COMPANY 


TAP CHANGING 
TRANSFORMERS 


































” KVA— Single Phase 

2 ; imory 440 Volts 

° cceaaaiiie 440 to 156 Volts 
in 72 Steps of 

’ 4 Volts Each 

ith 

ew 

ols — a typical example 

* of special type 


: TRANSFORMERS 


for use where several output 
voltages are required. 


Hevi Duty engineers will be happy 
to cooperate with you in design- 





ing any type of special transformer 
for specific applications. We have 
the equipment, the craftsmen, and There are inherent qualities in Wheeler Magnet 
Wire that don’t show up even under the most 
careful final inspection. Qualities, for instance, 
like the craftsmanship of the workmen who 
HEVI DUTY ELECTRIC COMPANY make it. The man above—resizing diamond 

MEAT TREATING FURNACES PREAHS DUTY evecreic exciusivery dies used in some of our drawing operations— 


0: a Re a 


the engineers to do an ovtstand- 
ing job for you. 





DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS has, over a long period of years of working | 
—_—_—_—— athwAuKes }. wiseowes with wire, acquired a wealth of that crafts- 
§ ARE YOU LOOKING FOR QUALITY | manship. He, and many in our plant like him, 


exercise daily their experience in the manu- 
facture of Wheeler Magnet Wire to make it 
the fine, high-quality product that it is today. 


It takes—besides skilled personnel—first rate 
facilities to turn out magnet wire with the 
consistent acceptance ours has found in the 
electrical industry. Our research, engineering 
and production facilities are geared to meet 
todays’ exacting requirements for precision- 
built magnet wire. We utilize these facilities 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 





OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 








WITH OR WITHOUT GEAR UNITS. to manufacture a product of which we’re proud 
—and upon which you can depend for top 

OUR ENGINEERS WILL BE GLAD TO HELP YOU eee performance. 
WRITE: ‘RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. The experience of our wire engineers is at your 


disposal for consultation. If you have a wire 
problem, feel free to call on us. There’s no ob- . 
ligation—and we may be able to help you by 
contributing to the success of your process or 
product. Write us today. 


tHe WHEELER INSULATED WIRE CO., inc 
1205 EAST AURORA STREET 














CONNECTICUT 





WATERBURY 91, 







DIVISION OF THE SPERRY CORPORATION 
BALLASTS . COWS » COMMUNICATIONS EQUIPMENT - TRANSFORMERS 
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Yes, K-C Motors 
meet the equipment designer's most 
modern requirements in styling. The 
real beauty is that they're just 
as good as they look, too. Rugged 
and tough, these powerful units deliver 
quiet, smooth, cool performance even 
under difficult conditions of high 
overload and continuous operation. 
They're versatile, adaptable and 
designed for use when and where you 
want them on your equipment. Write us 
for complete details. 


THE HOOVER COMPANY 
Kingston-Conley Division 


72 Brook Avenue North Plainfield, New Jersey 
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Hoover Company. 
1 and 1% H.-P. at 
and 2 H.-P. at 3450 R.P.M. in : 
Also companion polyphase motors. 
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| American Television & Radio Co., Si. 
Paul 1, Minn. 
Electricoil Transformer Co., 421 Canal 
St., New York 13, N. Y 


PREFINISHED METALS. 


Commercial Grades and 


See 
Forms. 


PRESSED WOOD PARTS 


Woodall Industries, 
Kd., Detroit 5, 
Masonite 


Inc., 7567 
Mich. 


Presdwood) 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

PRESSES, MOLDING. See Molding Ma- 
chines. Plastic. 

PULLEYS, V-TYPE. See Drives, V 
Belt 

PUMPS 

|} Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Robbins & Myers, Ine., Dept C-39, 


Springfield, O. 


Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 
Stokes Machine Co., F. J., 5996 Tabor 


Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. 
waukee 4, Wis 


Second, Mil 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co., 54 Edwards, 
Madison, O. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Micro Switch Div., First National Corp., 
Freeport, Ill. 

National Acme Co., 176 E. 131st, Cleve 
land &. O 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis 

Superior Electric Co 8049 Meadow St., 
Bristol, Conn. 


Ward Leonard Elec. Co., 34 
Vernon, N. Y 


South, Mt 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

PYROMETERS, POTENTIOMETERS 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn 

Lewis Engineering Co., Naugatuck, Conn, 

REACTORS. See Transformers. 

RECTIFIERS, DRY METALLIC 

Acme Electrie Corp., 354 Water, Cuba, 
a. 

Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis 


Cambridge hermionic Corp., 453 Concord 


Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Electronic Rectifiers, Inc., 737 N. East 
Ave., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) 

Fansteel Metallurgical Corp., Rectifier 


Div., North Chicago, Dl. (Selenium) 


Federal Telephone and Radio Corp., 
Dept. F 485, 900 Passaic Ave., E. New 
ark, N. J. (Selenium) 

General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. Y 
(Copper Oxide, Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Dept. MS-16 
251 W. 19th, New York. 11, N. Y 
(Selenium) 

Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox 
ide) 


RECTIFIERS, MERCURY ARC 
Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York z. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5. N. Y. 

Radio Corporation of America, Commer- 
cial Engineering, Section 41-DR, Har- 
rison, N. J. 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 


Dept. 


Box 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 


Thermostats. 


REGULATORS, 


Transformers, 


VOLTAGE. See 
Variable- Voltage. 
Acme Electric Corp., 354 Water, Cuba, 
_ 2 


also 


Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Burlington Instrument Co., Dept. D-49, 
Burlington, Iowa. 

Federal Telephone and Radio Corp., Dept. 
E-216, 67 Broad, New York 4, N. Y 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 

R-B-M Division, Essex Wire Corp., Dept. 
L-4, Logansport, Ind, 


POWER SUPPLY UNITS, RECTIFIER 


Federal Telephone and Radio Corp., Dept. 


re 900 Passaic Ave., E. Newark, 
Maliory & Co., Ine., P. R., Indianapolis 
6, Ind. 


Steel 


MeN ichols 
(Fabricators of 





Sorensen & Co,., 375 Fairfield Ave., Stam- 


ford, Conn. 

Superior Electric Co., 8049 Meadow &1., 
Bristol, Conn. 

Union Electric Prods. Co., 24 Edison Pi., 
Newark 2, N. J. 

Vickers Electric Div., Vickers, Inc., 
Locust, St. Louis 3, Mo. 

Westinghouse Elec. Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


1815 


RELAYS and CONTACTORS 

Adams & Westlake Co., 1108 N. Michi 
gan Ave., Elkhart, Ind. (Mercury) 

Advance Electric & Relay Co., 1260 W 


2nd, Los Angeles 26, Calif. 
Allen-Bradley Co., 1316 8. Second, Mil 


waukee 4, Wis. 
Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 
American Gas Accumulator Co.. 1027 
Newark Ave., Elizabeth 3, N. J. 

Co., 561 Broadway, New York 


Amperite 
12. N. Y. (Delay, Thermostatic 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford 1, Conn 


Metal 


Allis-Chalmers Mfg. Co., 937A 8S. 76 
Milwaukee 1, Wis. 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. 

Automatic Electric Sales Co., W383 W 
Van Buren, Chicago 7, Ill 

Automatic Switch Co., 391 Lakeside Ave 
Orange. N. J 

Barber-Colman Co., Rockford, Il. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, II. (Mercury & 
Micro-adjustment) 

Cramer Co.. R. W., Centerbrook, Conn 
Davis & Co., Dean W., 1006 First 
Kentland, Ind. 

Durakool, Inc., 1010 N. Main, Dept. 00 
Elkhart, Ind. (Mercury) 

Edison, Thomas A., Ine., Instrument 
Div., 290 Lakeside Ave., W. Orange 
N. J 


Electric Auto-Lite Co., Toledo 1, 0 

Electro-Therm, Inc., 8010 Georgia Ave. 
Silver Spring, Md. 

Federal Telephone and Radio Corp.. Dept 
K-216, 900 Passaic Ave., East Newark 


General Electric Co., Section 
Apparatus Dept., Schenectady 5, 

Guardian Electric, 1627-D, W. 
Chicago 12, Tl. 

Haydon Co., A. W., Waterbury 32, Conn. 


E668 67 
N. 
Walnut 


Kurman Electric Co., 35-18 37th, Long 
Island City, N. Y. 

Leach Relay Co., 5915 Avalon Blvd. 
Los Angeles 3, Calif 


Mercoid Corp., 4227 W. 
Chicago 41, MT. 


Belmont Ave. 


RBM Division, Essex Wire Corp., Dept. 
L-4, Logansport, Ind. 

Signal Engineering & Mfg. Co.. 154 W 
14th St., New York 11, N. Y. 

Square D Co., 4041 N. Richards, Mil 
waukee 2, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila 


delphia 7, Pa. (Mercury) 
Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. O. Box 
S68. Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5 WN. J 
Zenith Electric Co., 152 W. Walton, Chi 
cago, Ill. 


St., 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Contactors; 
Switches. 

RESINS, INSULATING. See Varnishes 
Compounds & Resins. 


RESISTANCE ALLOYS 
Driver Co., Wilbur B., 

Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit 9, Mich 


150 Riverside 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Section W11-1122 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Lewis Engineering Co., Wire Div., Nau 
gatuck, Conn. 

RESISTANCE WIRE. See Wire, Re 
sistance. 

RESISTORS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 
waukee 4, Wis. 
Amperite Co., 561 Broadway, 
12, N. Y. (Bulb Type) 
Clarostat Mfk. Co., Inc., Dover, N. H. 
Hardwick, Hindle, Ine., Newark 5, N. J. 


1316 S. Second, Mil 


New York 


International Resistance Co., 401 N 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. RK., Indianapo 
lis 6, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chi 
eago 44, Ill 


Radio Corp. of America, Commercial En 
gineering Section 41-DR, Harrison 
ms. a 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, ITIL. 

Sprague Electric Co., North Adams, 

Square D Co., 4041 N. 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N 


Mass. 
Richards, Mi! 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S, Second, Mil 
waukee 4, Wis. 


ELECTRICAL MANUFACTURING 






Type 
Shape 
Size 
Winding 
Insulation 
Treatment 
Cost 


CONSULT DAVIS 
ON YOUR COILS 


Coil Builders to industry for 
more than thirty years 


i 
TERS 
NUE S 


a 


Two large plants and a generation of speciali- 
zation in windings provide a ready and 
satisfactory answer. 


Davis engineers welcome consultation with 
you on any coil problem. Coils are made 
exactly to your specifications — plus Davis 
quality — any quantity small or large. 


Sangamo 
Types 50-59 


Capacitors 


(JAN-C-25 Types CP 53, 54, 55) 





Use our cooperative service Send B/P, sample 
or data for immediate attention. No obligation. 


Factories in Chicago and Kentland, Ind. 


> DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST., KENTLAND, INDIANA 








Available in single, 
double and triple section 
units 






200 to 1000 W.V. D.C. 
Capacities—.01 to 2 mfd. 





= 
METAL SPECIALTIES These exceptionally stable, unusually 


small bypass capacitors are non-inductively wound 
paper dielectric sections, hermetically sealed in drawn 
metal containers. Type 50 is mineral oil impregnated 


Modern plant equipped to 
produce accurate work in 


all metals. for E characteristic, and can be operated with excel- 
Send your specifications to lent results at temperatures from —55° C to +85° C. 
us for prompt estimates Type 59 is Diaclor (Chlorinated diaphenol) impreg- 


nated for F characteristic, with an operating tempera- 
ture range from 0°C to +85°C. Both types are 
LINDEN & CO.. Inc. equipped with silicon rivet-type terminals and have 
’ excellent life and voltage characteristics. 

70-82 Baker Street ; 

i Sangamo manufactures a complete line of paper, 
Providence, Rhode Island mica, electrolytic and button capacitors for every 
radio and electronic application. A quarter of a 


century of capacitor manufacturing experience is 
your assurance of Sangamo Quality. 


Write for Sangamo Capacitor Catalogs: 


Button Catalog No. 830 Paper Catalog No. 832 
Mica Catalog No. 831 Electrolytic Catalog No. 825 


sc493 


without obligation. 











ELECTRICAL 
CONNECTORS 








MANY TYPES IN 


Fill out and mail for 54-page illus- 


| 
! trated catalog. 
ALL SIZES sical 
COOLER, MORE FU TGs ic ccc k ate ce ecgeecesne ELECTRIC COMPANY 
' DG ciNecevanntteenies 1 
ECONOMICAL , “” 


ILSCO COPPER TUBE & PRODUCTS, INC., Cincinnati 27, Ohio 


In Canada: Sangamo Company Limited, Leaside, Ontario 
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NO COIL PROBLEM 
IS TOO DIFFICULT 
FOR DANO 


If it’s possible to solve your coil problems—Dano 
can doit. Here under one roof are complete facili- 
ties for manufacturing a wide variety of coil wind- 
ings to exact specifications. Specially treated 
deep impregnations with wax or varnish in vacuum 
impregnation tanks and curing in heat controlled 
ovens is all a part of the complete Dano coil service. 


e Acetate Section 
@ Paper Section e Bakelite Bobbin 
e Acetate Bobbin e Cotton Interweave 
e@ Coils for High Temperature Applications 


@ Form Wound 


MADE TO YOUR EXACT 
SPECIFICATIONS ALSO 
TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 





General Electric Co., Section E668 -67, 
Apparatus Dept., Schenectady 5, N, = 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., Windsor St., Hart- 
ford 5, Conn. : 

International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 
Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. . 
Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land 11, O. ; 
Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, Ill. 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Sprague Electric Co., North Adams, Mass. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, INSTRUMENS and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. _Y. (Bulb _ Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Electrical Mfg. Co., Lake & 4th, Racine, 
Wis 


Euctid Electric & Mfg. Co., 54 Edwards, 
Madison, O. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International MKesistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, IIL 

Rex Kheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Kacine, Wis. (Foot & Knee 
Control) 

General Electric Co. Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International. Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 

National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Ill. 
Ohmite Mrg. Co., 43805 Klournoy, Chi- 

cago 44, IIl. 

Rex =. Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 404 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace, D. E., Co., Attleboro, Mass. 

Wesche Electric Co., B. A., 1626-28 Vine, 
Cincinnati 10, Ohio. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, O. 

Eaton Mfg. Co., Reliance Div., Massillon, 


Ilunois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

National Lock Washer Co., Newark. 5, 
N. J 


Waldes’ Kohinoor, Inc., 47-10 Austel 
eee, Dept. EM-3, Long Island City 1, 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill, 

Milford Rivet & Machine Co., Dept EM, 
871 Bridgeport Ave., Milford, Conn. 


RIVETS. 


ROLLER BEARINGS. See Bearings, Ball 
and Koller. 


See Fasteners. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Lord Mfg Co., Erie, Pa. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. See Commu- 
tator Saws and Slotters., 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand TIaven, Mich. 
(Pneumatic. ) 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 


Allmetal Screw Yroducts Co., Inc., 33 
Greene, New York 13, N. Y. 

Blake & Johnson C., 1495 Thomaston 
Ave,. Waterville 48, Conn. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. L. 

Milford Rivet & Machine Co., 9871 
B idgeport Ave., M''!ford, Conn, 

a Acme Co., 176 E. 131st, Cleve- 
an , “O. 


Peck Spring Co., 20 Grove Ave., Plain 
ville, Conn. 


SCREWS. 


SEALING COMPOUNDS. See Cements 


Insulating & Sealing; Waxes and Com. 
pounds. 


SEALS and TERMINALS, HER- 
METIC. 


See Fasteners. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pg 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., 1267 Elste 
Ave., Chicago 22, Ill. 

Felt Products Mfg. Co., 1536 Carrel] 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. ¥ 

Gits Bros. Mfg. Co., 1840 8S. Kilbourp 
Ave., Chicago 23, IIL 


SELENIUM RECTIFIERS. 
fiers, Dry Metallic. 


ELECTRICAL. 


See Recti- 


SHEETS, 
Electrical. 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W. 
14, New York 11, N. Y. 


SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilots and Indicator. 


SILVER and SILVER ALLOYS. Se 
also Contacts and Contact Points 
(For Solder, see Brazing Alloys, Sil- 
ver) Baker & Co., Inc., 113 Astor, 
Newark 5, N. J. 


Brainin Co., C. 8., 233 Spring, New 
Yoru 13. N. YF. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass. 

mee 6 pare, 82 Fulton, New York 


4, ar. . 

Makepeace, D. E. Co., Attleboro, Mass, 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Secon Metals Corp., 228 E. 45th, New 
Zee Ate Oh. Ee 


See Steal, 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W, 
Washington Blvd., Chicago 6, Il. 
Johns-Manville Corp., 22 E. 40, New 

York 16, N. Y. 
Mitchel-Rand Insulation Co., Ine., 6) 
Murray, New York 7, N. Y. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 


Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutsto 
Saws and Slotters. 


SOCKETS and ADAPTERS, 
See Plugs and Receptacles. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


Arrow-Hart & Hegeman Electric Ca, 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., 900 Broadway, New 
san Ss. N.Y. 

Drake Mfg. Co., Dept. M, 1707 W. 
Hubbard, Chicago 22, Ill. (Pilot) 

General Electric Co., Section W11-1123, 
Construction Materials Dept., Bridge 
port 2, Conn. 

Kirkland Co., H. R., 810 King, Morris- 
town, N. J. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
Mines Equipment Co.. 4223 Clayton 
Ave., St. Louis 10, Mo. 

Morse Co., Frank W., Boston, Mass. 


RADIO. 


SOCKETS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


See Fluo 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co.. Hartford 2, Conn. 

Bristol Co.. The, Waterbury 91, Conn. 

Standard Pressed Steel Co., Box 594. 
Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners 


SOLDERING IRONS 


General Electric Co.. Section E668-61, 
Apparatus Dept., Schenectady 5, N. Y. 

Hexacon Electric Co., 177 W. Clay Aveé., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. 

Stanley Tools, New Britain, Conn. 

Transvision, Inc., Dept. EM, 460 North 
Ave., New Rochelle, N. Y. 

Ungar Electric Tools. Ine.. 615 Ducom- 
mun St., Los Angeles 12, Calif. 
Vulean Electric Co., Danvers 2, 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See 
Alloys) 


Brazing 


ELECTRICAL MANUFACTURING 
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Now... You 00” Plalnly see, 


Superior scores a “‘first’’, packing carbon brush 


¥ sets in unique transparent plastic boxes. Thus 


tor, visibility in packaging, a bigadvancein merch- 
New andising, is added to Superior’s 30-year quality. 
chi- Distributors and users can see instantly the 
role brushes in every compartment. More salable; 
rork better-looking on everybody’s shelves; 


































enn: stock several assortments and see. 
ve. Ask for details 
about Assortments 2, 20 and 30. 
and ey CAREON PRODUCTS, INC. | 
9114 George Avenue @ Cleveland 5, Ohio 
Ww. 
New om a en, 
. BRUSHES 
ing 
The function of the Jack & Heintz 
; Inverter is to convert the 27 volt DC 
* K u - ‘ L FY output of the airplane’s power supply 
f to 115 volt, 400 cycle AC power re- 
" THE ORIGINAL quired for various applications, including radar. 
10. A FAVORITE | Voltage control within close limits is essential. 
OTe DO FOR 45 YEARS The electronic voltage regulator contains small 
%., Cray e vacuum tubes and these must be isolated from 
- MAKES SOLDER FLOW airplane vibration and shock due to rough land- 
. Eh. QUICK AND FAST ings and other causes. 
. Manufactured by A Lord Vibration Control System solved the 
BURNLEY g ATTERY & MFG. CO. problem of vibration interference. The regulator | 
NORTH EAST, PENNSYLVANIA is supported by two Multiplane Mountings and ' 
one Sandwich Mounting which effectively isolate : 
3 and protect it from outside interference. 
DY KE BA STEEL BLUE Whether your product needs protection from 
i outside interference for its best performance, or : 
" STOPS needs effective control of its own vibratory 
LOSSES forces, Lord engineers can help you. 
7 gn Fw See our bulletin in Sweet’s 1949 File for Product 
e., thenty tend co cate Designers or write for Bulletin 900. It describes 
‘ e a — s soatly the complete line of Lord products and services. 
few minutes. The 
nw dhe eee oy LORD MANUFACTURING COMPANY, ERIE, PA. 
* o> ee = Canadian Representative: Railway & Power Engineering Corp. Ltd. 


the same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. Vibration Control Systems 


ng In Canada: 2466 Dundas St. West, Toronto, Ont. 
"Serer 
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DESIGNED FOR PERFORMANCE 


iMPROVED 2KVA 


THE, STABILINE AUTOMATIC 
VOLTAGE REGULATOR 


The new 2KVA STAB- 

LINE Type EM4102; avail- 

able as a cabinet or as a ready- 

to-install rack model. Cabinet type is 
easily converted for rack mounting. 


This new, improved STABILINE Automatic 
Voltage Regulator Type EM4102 is smaller, lighter 
and provides performance characteristics not found 
in previous designs. Its response speed is faster, too 
—only 3 seconds are required to correct for the 
wide line voltage excursion of 95 to 135 volts. 


Into the compact assembly of the STABILINE Type 
EM4102 is packed all the features you find in every 
STABILINE Electromechanical Voltage Regulator: 
zero waveform distortion; high efficiency; adjust- 
able output voltage over a wide range; complete 
insensitivity to magnitude and power factor of 
load. It has no effect on system power factor—- 
requires no critical adjustments. New design in 
this unit affords greater accessibility for servicing 
and maintenance. It’s available as a cabinet or 
standard 19” rack panel model. The cabinet model 
is easily converted to rack mounting if desired. 


RATING 


Input Voltage Range: 95 to 135 volts * Output Voltage 
Range: Adjustable between 110 and 120 volts * Output 
Current: 20.0 amperes * Output KVA: 0 to 2 KVA °* 
Input Frequency Range: 50/60 cycles * Waveform Distortion: 
Zero (0.0%) * Recovery Time: 3 seconds for line voltage ex- 
cursions of 95 to 135 volts, or 0.075 seconds/volt * 
Power Factor Range: Complete insensitivity to the power 
factor of the load. 


The unit is housed in a black, wrinkle-finished cabinet 
measuring 20-9/16” x 10-3/4” x 9-3/4”. Located in the 
front panel are an easy-to-read 4” voltmeter, a handy 
“On-Off” switch, screwdriver adjustments for output voltage 
and for sensitivity control,and a quick-reference pilot light. 


FOR FULL DETAILS WRITE 8059 MEADOW ST., BRISTOL, CONN. 


tHe SUPERIOR ELECTRIC cc 


BRISTOL, CONNECTICUT 


i. 


POWERSTAT VARIABLE TRANSFORMERS © VOLTBOX A-C POWER SUPPLIES © STABILINE VOLTAGE REGULATORS 


256 


American Smelt- 
120 Broadway, 


Federated Metals Div., 
ing & Refining. Co., 
New York 5, N. Y. 

Kester Solder Co., 4209 
Ave., Chicago 39, Ill. 

Soldering Specialties, Dept. D, 
N. J. 


Wrightwood 


Summit, 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, 


Burnley Battery & Mfg. Co., North East, 
Pa. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

du Pont de Nemours, Inc., E. L, 
mington, Del. 

Federated Metals 
ing & Refining 
New York 5, N. ‘ 

| Handy & Harmon, 82 Fulton, New York 
>  Y 


etc.) 


Wil 


Div., American Smelt- 
Co., 120 Broadway, 


Kester Solder Co., 4209 

| Ave., Chicago 39, Ill. 
McGill Mfg. Co., Inc., 
N. Campbell, Valparaiso, 
Ohio Carbon Co., 12508 
Cleveland 11, O. 
Soldering Specialties, Dept. D, 
N. J 


Wrightwood 


Elec. Div., 250 
Ind. 
Berea Kd., 


Summit, 
Westinghouse Elec. Corp.. P. 0. Box 
868, Pittsburgh 30, Pa. 


SOLENOIDS 


Automatic Electric 
Van Buren, 
Cannon Elec. Dev. 
3209 Humboldt, 
Davis & Co., 
Kentland, Ind. 
Electric Auto-Lite Co., Toledo 1, Ohio 
; General Electric Co., Section Esis-7 
Apparatus Dept., Schenectady 5, N. Y 
Guardian Electric, 1627-D W. Walnut 
St., Chicago 12, Ill. 
Leland, G. H Inc., 
Dayton, O. 
National Acme Co., 
land 8, O. 
R-B-M_ Div., 
Logansport, Ind. 
Soreng Mfg. Corp., 
Chicago 14, Ill 
Struthers-Dunn, Inc., 
delphia 7, Pa. 
, Westinghouse Electric 
868, Pittsburgh 30, 


Sales Corp., 10385 

Chicago 7, Iil. 

Co., Dept. E 
Los Angeles 31, 
Dean W., 1006 


118, 
Cal 
First, 


lll Webstes 


176 E, 13lst, Cleve 


Essex Wire, Dept. L-4 


1901 Clybourn Ave. 


150 N. 18th, Phila 
com., F. ©. 


Pa. 


Box 


SPEED 


meters. 


INDICATORS. See = Tacho 


SPEED REDUCERS 
For Motorized Units, See 
Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Janette Mfg. Co., 556 W. 
cago 6, II. 
Ohio Gear Co., 1358 E, 
land 10, O. 


Motors. 
937A S. 70 
Monroe, Chi 


179, Cleve 
SPOOLS, WIRE 


The Cleveland 
Beres Rd., 


Welding Co., W 117 
Cleveland 7, O. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. 
Chicago 24, IIL. 

Ace Spring Mfg. Co., 77 W. 
New York 12, N. Y. 

& Wire Co., 


Lake, 
Houston, 


American Steel Cleveland 
13, O. 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associate: 
Spring Co., Detroit 11, Mich. 

Cuyahoga Spring Co., 10270 Berea 
Cleveland, O. 

Dunbar Bros. Co., Div. 
Corp., Bristol, Conn. 

Gibson Co., William D. 
Spring Corp.), 1800 
Chicago 14, Ill. 

Gibson Electric Co., 
Ave., Pittsburgh 21, 
Copper.) 

Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 

Illinois Coil Spring Co., 
Ave., Chicago 39, Il. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div., Associated Spring Corp., 
ton, O. 

Peck Spring Co., 
ville, Conn. 
Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 

J, S. Steel Wire Spring Co., 
ney Ave., Cleveland 5, O. 


STAINLESS STEEL. See 
mercial Forms and Grades. 
STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Il. 
Co., 77 W. 


Road, 
Associated Spring 


(Div. Associated 
Clybourn Ave., 


8349 
Pa. 


Frankstown 
(Beryllium 


Central 


525 


2100 N. Major 


Day 


20 Grove Ave., Plain 


Associated 


7800 Fin 


Steel, Com- 


Ace Spring Mfg. 
New York 12, N. Y. 

Aluminum Goods Mfg. Co., 
Wisc. 

American Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson- Raymond, Detroit ll, 
Mich. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Dayton Rogers Mfg. Co., 2835 S. 
Ave., Minneapolis 7, Minn. 

Dunbar’ Bros. Co. (Div. 
Spring Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, O. 

| Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn§ Ave., 


Chicago 4, Ill. 
| Heyman Mfg. Co., Kenilworth, N. J. 
| Hubbard Spring Co., M. D., 525 Central 
Mich. 


Ave., Pontiac 12, 


Houston, 


Manitowoc, 


Water- 
12th 


Associated 


Illinois Coil Spring Co., 2100 N. Maj 
Ave., Chicago 39, Tl. 

Linden & Co., Inc., 70 Baker, Prog. 
dence, R. I. 

Ohio Div., Associated Spring Corp., Day. 
ton, O. 

Patton-MacGuyer Co., 
Providence 5, 
Raymond. Mfg. 
Spring Corp.), Corry, Pa. 
Revere Copper & Brass, Inc., 230 Pak 
Ave., New York 117, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., (hp 
cago 39, Ill. 

Sherman Lamination Co., 
Stratford, Conn. 
United-Carr Fastener 

42, Mass. 
Worcester Pressed Steel Co., 
Ave., Worcester 6, Mass. 
Wrought Washer Mfg. Co., 
Bay, Milwaukee 7, Wisc. 


17 Virginia Ave 


Co. (Div. Associate 


10 Thompsc, 


Corp., Cambridge 


602 Barbe 
2200 § 


STAMPINGS, NON-METALLIC 

Baer Co.. N. 8., Montgomery, Hillside § 
N. J. (Fibre) 

Federal Tool & Mfg. Co., 3608 Alabam 
Ave., Minneapolis 16, Minn. 
Richardson Co., Lockland, Cincinnati 15, @ 


FLUORESCENT. 


Lamp Auxiliaries. 


STARTERS, 


See Fluorescent 


STARTERS, 
Motor; Push 


MOTOR. See Controllem, 
Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial 


Alloy 
Bas 
Carbon 
Coated 
Sheets and 
Enameling 
Stainless 
Cold Rolled Only 
Tubing 
(See also Steel, 
Steel.) 
American Steel & Wire Co., 
ior, Cleveland 13, O. (SN) 
American Nickeloid Co., Peru 3, 
(DS) (Nickeloid) (Preplated) 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (8-CO) 
(Spring) 
Carnegie-Illinois Steel Corp., Ca 
Bldg., Pittsburgh 30, Pa. (B- AC) 
Massil- 
Corp., 


(S-ACDN) (T-ACN) 

Eaton Mfg. Co., Reliance Div., 

lon, O. 

Follansbee Steel Pittsburgh %, 
(Clad) 

esling's Sons Co., John A., 


Forms and Grade, 


(A) 
(B) 
(C) 
(D) 
strips (Ss) 
(E) 
(N) 
(O) 
(T) 


Electrical; also Wits, 


614 Super 


Pa. (S-CO) 
Trenton 2, 


Ryerson & Son re., Joseph T., Chicago, 
Ill. (ABCENST) 

Superior steei Corp., Carnegie, Pa. 
(ANS) (Spring) (Clad). 

Timken Roller Bearing Co., Steel & 
Tube Div., Canton 6, O. (B-AN) 
(T-AC) 

Worcester Pressed Steel Co., 602 Barber 
Ave., Worcester 6, Mass. (8- ACO) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Carnegie-Illinois Steel 
Bldg., Pittsburgh 30, 

Follansbee Steel Corp., 
> 


Corp., Carnegie 
Pa. ‘‘U8Ss.” 
Pittsburgh % 


Ryerson & Son, Inc., Joseph T., Chicago. 
Il. 


STENCIL MACHINES 


Marsh Stencil Machine Co., 45 
St., Belleville, Ill. 


Marsh 


STRAIN 


Clamps, 


RELIEFS. See 
Strain Relief. 


Grips and 


STRIPPERS, WIRE 


Ideal Industries, Inc., 
Sycamore, Ill. 
Pyramid Products Co., 2224 S8. 
Chicago 16, IN. 
Wire Stripper Co., 
East Cleveland, O. 


1008 Park Ave. 
State, 


1729 Eastham Ave. 


STRIPPING COMPOUNDS. 
ing Compounds, Metal. 


See Clean- 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, 
Fourth, Harrisburg, Pa. 
Baer ‘ N. 8&., Montgomery, 


1504 & 
Hillside 
0, N. a. 
Buchanan Electrical Prods. Corp., 12% 
Central <Ave., Hillside, N. J. 

12th, Erle, 


Burke Electric Co., 393 W. 
Pa. 
ey .. Engineering Co., New York & 


Inc., 


Cambridge Thermionic Corp., 453 Coneatt 
Ave., Cambridge 38, Mass. 


Chase Brass & Copper Co., Inc., Wate® 

bury 91, Conn, 

Curtis Development & Mfg. Co., 19 & 
Crawford, Chicago 24, IIL. 

Federal Telephone and Radio - 
Dept. E-216, 100 Kingsland Rd., © 
ton, N. J. 

Howard B. Jones Div., Ciach Mfg. Compe 
2460 W. George, Chicago 18, Il. € 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G) 


(Diaphragm) 


ELECTRICAL MANUFACTURING 




















‘HARDWICK, HINDLE 
Resistors 























Tubular y i For Coffee Urns, 

Bottom : ztoom Tables, 
terilizers, 

— Water Heaters, etc. 





ELECTRIC HEATING UNITS 


ers, For any application where electric heat is indicated. 
IN ALL TYPES—Cartridge—Immersion—Flat Tubular— 
- | Bent Tubular—Flat. 


BOTH Standard Numbers and Units made to your | 
specifications. 
IF YOU ARE CONSIDERING a problem involving elec- 
tric heat, why not consult our engineers? Their expe- 
Wite, rience will prove useful. 


I, VULCAN ELECTRIC COMPANY 
i DANVERS 8, MASS. 
ae Makers of VULCAN Electric Soldering Tools, Elec- 


tric Solder Pots, Electric Glue Pots, Electric Brand- 
ing Irons, and other specialties that use electricity. 


. 


Pa 
1& 
-AN) 


of every description 
—for every purpose 


e@ Dependable Delivery 
Promises 


e Performance 
e Accuracy 





BR MAINTAINING even more rigid stand- 
ards than ever before in our manu- 


| facturing and inspection we offer you 
exceptional resistors— exceptional in their 
rugged and dependable performance and 
long life. 





No broken promises. . . . No costly shut down for you. 

and .. + You can deliver your product in time. .. . We offer 
immediate delivery—REMEMBER THIS . . . Your product 
is no better than the spring you put into it. 


WRITE, WIRE OR PHONE 


wo} ACE SPRING MFG. COMPANY, Inc. 


= 77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 


We show here 3 of our standard types— 
a fixed ; an adjustable; and our flat type Blue 
Ribbon—the first resistor made to depart 
from the conventional tubular form. 





As one of the oldest manufacturers of re- 


patiehidmacends anced — | 


sistors and rheostats we offer exclusive ad- 


M C M F | | GM SHADED POLE vantages in many types; and an engineering 
ice that is always at your call. Write us 
ety . vy re) T re) R Ss service 
)  \ ‘aia 


4 POLE — ss — Yioo H. P. 


Built with the greatest © HARDWICK, HINDLE, we. 


precision and designed 3 
to give years of quiet, Rheostats and Resistors 


efficient service. | Division of 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N. J. Established 1886 U.S. A. 


today. 


TE MANUFACTUR 


ING COMPANY 
NDEKE BUILDING ae AY i ae a 


MAY 1949 


ONE Main Circuit 


PCC SERIES 

For Use on FS/FD-Type Boxes. 

Pri: 230/460 volts. Sec: 115 volts. 
Secondaries fused for overload pro- 
tection. Capacities 100, 150, and 
250 VA.* 


PCF SERIES 
For In-Compartment Wiring. 
Pri: 230, 230/460, or 575 volts. Sec: 


115 volts. Capacities from 25 to 
250 VA.* 


PCB SERIES 
For Main Circuit Step Down. 
Pri: 230/460 or 575 volts. Sec: 115 


or 115/230 volts. Capacities: 4% to 
10 KVA. 


*(Continuous duty) 


WRITE FOR CATALOG 


Div. of Essex Wire Corporation 


3501 ADDISON ST. « 


CHICAGO I8 


FUG US RL VI eat 


tiome Pye 


Quolity Prod 


eer 





Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (Ss) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers, Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers.) 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allis-Chalmers Mfg. . 987A 8. 70, 
Milwaukee 1, Wis. (RS) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. (CD 


GHR) 
Almo oie. Co., 477 Washington, New- 
ark 5, N. J. (D) 

Arrow- Mart & Hegeman Electric Co., 
Hartford 1, Conn, (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State, 

Mankato, Minn. (GR) 
Automatic Electric Sales Corp., 1033 W. 
Automatic Switch Lakeside 
Ave.. Orange, N. J. ) 
Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. (D) 
Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 
Cromer Co., R. W., Centerbrook, Conn. 
(G) 
aye, Ben.. 1010 N. Main, Elkhart, 
A., Inc., Instrument 
, 290 Lakeside Ave., West Orange, 
. J. (FG) 
Euclid Electric & Mfg. Co., 54 Ed- 
wards, Madison, 0. 
Electro Switch Corp., 193 Broad, 
mouth 88, Mass. (HOS) 


Wey- 


Federal Telephone and Radio Corp., 
Dept. E-216, Kingsland Rd., 
Clifton, N. J. (NS) 

re Inc., 51 Pleasant, Ashland, Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. (G) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 

Guardian Electric, 1627-D W. 
St., Chicago 12, Ill. (CFGHN) 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. (0) 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. (L) 

Landis & Gyr, Inc., 104 Fifth Ave., 
New York 11, N. Y. (G) 

Littelfuse, Inc.. 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Leland, G. H., Inc., 111 Webster, Day- 
ton 2, 

Lewis Engineering, Naugatuck, Conn. (S) 

Mallory & Co.. Inc., P. R., Indianapolis 

we t, (GNPS) 
aster Electric Co., Dayton 1, 0. (C) 

McGill Mfg. Co., Inc., Electrical Div., 

¢ Valparaiso, Ind. 


Campbell, 
.. 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEF) 
Micro-Switch Div., First Industrial 
Corp., Freeport, ill. (BFLS) 
Mines Equipment Co., 4223 Clayton Ave., 
(waterproof) 
1300 Soldiers Field 


St. Louis 10, Mo. 

Morse Co., Frank w.. 

Rd., Boston 35, Mass. (KOP) 

National Acme one 170 E. 131st, Cleve- 
land 8, 0O. BP) 

Ohmite Mfzg. co 4805 Flournoy, Chi- 
cago 44, Ill. (S) 

Powrex Switch Co., P. O. Box 206, 
Watertown 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., 
Dept. L-4, Logansport, Ind. 

Robertshaw-Fulton Controls Co., Youngs- 
wood, Pa. (FM) 

Slater Electric & Mfg. Co., Woodside, 
N. J._(BDKLMOPST) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 

ee ll. 

pencer rmostat Co., Div, of Metals 
& Controls Corp., 167 Forest, Attie- 
boro, Mass. (EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12 Wis. (ABCEFLOPR) 


Walnut 


— Carbon Co., St. Marys, Pa. 
Struthers-Dunn, Inc., 15 ° 
Philadelphia’ 7, Pa: ane oe 
Telechron, Inc., 30 Union St., Ashland, 
oe (G) . 
nimax witch Div., Maxson 
yo, i} W. 34th, ae York 1, 
Ward Leonard Electric Co., 34 South 
Mount Verron, N. Y. wap ar tg 
Westinghouse Electric Corp., oO. Ox 
866, Pittsburgh 30, Pa. (ABCDFGE: 
Zenith Elect 
nit ectric Co., 152 W. Wal 
Chicago 10, Il. (HR) oem 


TACHOMETERS 


Bristol Company, 153 Bristol Rd., Wa- 
terbury 91, Conn. 
Electro Auto-Lite Co., Toledo 1, O. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5. N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 
R ae ——_ & 
eliance ectric Engineering Co., 
1054 Ivanhoe Road, Cleveland fo. oO. 
Veeder-Root, Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, . Oe 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 


9-912, 
Newport, Ky. ms 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Gute Co., 9504 Arch, Lap 


caster, 

Insulation SManufecturers Corp., 565 W 
Washington Blvd., Chicago 6, Til. 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn. 
Mitchell-Rand Insulation Co., Inc., § 
Murray, New York 7, N. Y. 


ELECTRICALLY CONDUCTIVE 


TAPE, 
Electrically Conductive, 


See Fabrics, 


TAPE, INSULATING. See Fabrics, Ip 
sulating; Sleeving and Tape, As 
Tape, Friction and Splice; Tape 
Sheeting. 


TAPE, FRICTION and SPLICE 


General Electric Co., Section W11-112% 
a Materials Dept., Bridge 


port 2, Conn. 
Okonite Co., Wilkes-Barre, Pa. (Pap 


ther & Dragon Tapes) 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., Ip 

vington 11, N. J. 
Johns - Manville Gere.. 22 E. 40, New 


York 16, N. 

Minnesota Mining & Mfg. Co., 900 Fay 
quier Ave., St. Paul 6, inn 

Mitchell. Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. = 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. ¥, 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., In 
ington 11, N. J. 

New Jersey Wood Finishing wa Elee- 
eetond Insulation Dept., Woodbridge 
N. J. 


TAPE, MAGNETIC RECORDING. 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. 
See Switches; Thermostats 


TERMINAL BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminal 


TESTING EQUIPMENT, PHYSICAL 


Ww. C. Dillon & Co., 5410-L W. Har 
rison, Chicago 44, Ill. 


TESTING INSTRUMENTS. See Instro- 
ments. 


THERMAL SWITCHES. 


THERMOCOUPLES 


Bristol Co., The, 
Brown Instrument Co., 


See Switches. 


Waterbury 91, Conn 
4466 Wayne Ave., 
Philadelphia 44, Pa. 


General Electric Co., Section ie? 
Apparatus Dept., Schenectady 5 . a 
Hoskins Mfg. Co. Detroit 8, wien 
Lewis Engineering Co., Naugatuck, Conn. 
Littelfuse, Inc., 4761 Ravenswood Ave. 


Chicago 40, 

Rockbestos Products Oup.. 851 Nicoll. 
New Haven 4 

Westinghouse Rae Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 

THERMOMETERS 


Bristol Co., The, Waterbury 91, Conn. 
Dillon, W. E., & Co., 


4510-L. W. Har- 
rison, Chicago 44, Ill. 
Edison, Inc., Thos. A., Instrument Div., 
290 Lakeside Ave., W. Orange, N. J 
Electric Auto-Lite Co., Toledo 1, 0. 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 
age § & Co., Inc., 113 Astor, Newark 5. 
Brainin Co.. C. 8S., 233 Spring, New 
York 13, WN. ¥ 
1608 Beard Ave., 


Chace Co., W. M., 
Detroit 9, Mich. 
General Plate Div., Metals and Controls 
Attleboro, 
Attleboro, Mass. 


Corp., 404 Forest, 
Makepeace, D. E., Co., 

105 Chestnut, New: 
ark 5, N. J. ‘‘Wilco.”’ 


See Wire 


Wilson Co., H. A., 


THERMOSTATS 


Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Wa 
terbury 91, Conn. 

Edison, Inc., Thos. A., Instrument Div., 
290 Lakeside Ave., W. Orange, 

Fenwal, Inc., 51 Pleasant, Ashi 
Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section 5669-61. 
Apparatus Dept., Schenectady 5, Y. 

Master Electric Co., Dayton 1, 0. 

Mercoid Cup. 4227 W. Belmont Ave., 
Chicago 41, TIl. 

Robertshaw-Fulton Controls Co., Youns- 
wood, Pa. 

Spencer Thermostat Div. Metals & Con- 
trols Corp., 107 Forest, Attleboro, 


Mass. 

Stevens Mfg. Co., Richland Trust Bldg. 
Mansfield, O. 

Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 


ELECTRICAL MANUFACTURING 
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‘palladium id their aleve. gold and silver. Amon; 
standard types are rivets, screws, discs, rods, rings a 
special shapes and stampings. We make laminated. 
inlay strips of any width and thickness. : 
LIGHT ASSEMBLIES We undertake sub/contemainn 

work for light assemblies and sub-assemblies for el 
trical, electronic, radio, refrigeration, heating and ol 
industries and to make small instruments and® instru- 
ment parts to your Spe nrarione- ce 


2% 2 & 


BAKER & co., INC. 
113 Astor St., Nowa ee ial a 
NEW YORK -— —_— SAN FRANCISCO ~ 





B. I. W. HOOK-UP WIRE 


TYPE SRIR WITH OR WITHOUT 
GLASS BRAID IN COLORS 


Gauge Sizes: #24 to #8 stranded, also available solid or flexible. 
Voltage Rating: 1,000 volts RMS, diameter no larger than 600 volts. 


TYPE SRIR(J) WITH FLEXIBLE NYLON SHEATH 


For extreme conditions’ of abrasion and moisture. 


TYPE SHRV either GLASS BRAID or NYLON SHEATH 


For voltage ratings 2,500 — 5,000 and 7,500 


os = 
TYPE ANRW WITH COTTON BRAID | 
For good abrasion and heat resistance. Insulated with neoprene 
compound for 600 volts. Withstands heat of soldering. 
TYPE SRHT WITH GLASS BRAID Y, Sele ok 


For high temperatures up to 400° F. Moisture resistant, flexible, 


small diameter, new and unequaled in performance. D AYTON Ro GERS 
BOSTON INSULATED WIRE & CABLE COMPANY Manufacturing Company 


DORCHESTER, 25 MASSACHUSETTS 





Minneapolis (7), Minn. 


For use under high pressure 
where continuous vibration or 
movement occurs. 

Vibration Connectors for Com- 
pressors, Pumps and Turbines. 
Molding Presses—Hat and Paper 
Machinery — Machine Tools — 


JOHNSON FLEXIBLE SEAMLESS BRONZE HOSE Textile Machinery — Trucks ang 


Busses — Vacuum tight Conduit 


For Hot or Cold Applications and many other applications. 


We also feature a new type of flexi- 
ble Seamless Copper Alloy vacuum 


JOHNSON METAL HOSE, INC. (inert 


224 MILL STREET WATERBURY 88, CONN. Write for Bulletin J-1 


Conveying under pressure or Vacuum @ Steam e@ Oil @ Water @ Gas @ Refrigerants 
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SIRES: 
PERFORMANCE 


UNDER ALL 
CONDITIONS! 


Magnesium—Copper Sulphide 


RECTIFIERS 


Light Weight for Heavy Duty Use 


More and more 
manufacturers are 
specifying “Lec- 
tron’’, the only 
rectifier using mag- 
nesium plates. Lab- 
oratory and field 
tests have proved 
their superiority. 


Nucleon 
ee a % For Direct Current 
up to 60 Volts. 

% Heavy Duty (50 to 
50,000 AMPS and 
up). 

% Instant Operation. 

%& Faster Cooling 
Magnesium Radia- 
tor Plates. 


remecly hrgh ampet 


ipplications h¢ 


(oO If 


vVestiga 
idvat 


ctron 


» 
Rectfic 2% 


% Operational Tem- 
peratures from 40 
degrees F. to 284 
degrees F. 


ww More Rugged Me- 
chanically and Elec- 
trically. 


% Not Affected by 


Atmospheric Con- 
ditions. 


SPOT 
WELDING 


| 


LAB POWER 
SUPPLIES 


Bee ELECTROPLATING 


FAST 
CHARGES 


AUTOMOTIVE AND 
AIRCRAFT GENERATORS 


COMPLETE ENGINEERING ASSISTANCE 
WRITE FOR LITERATURE 


| 


! 


ELECTRONIC RECTIFIERS, 


N. EAST ST., INDIANAPOLIS 2 


INC. 


IND 


TIMERS, MOTOR 


Allen-Bradley Co. 
waukee 4, Wis. 
Automatic Electric 
Mankato, Minn. 
Cramer Co., R. W., Centerbrook, Conn. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Hansen Mfg. Co., Inc., Princeton 3, Ind. 
Haydon Co., A. W., Waterbury 32, Conn. 
Mercoid Corp., 227 W. Belmont Ave., 
Chicago 41, Ill. 

Sangamo Electric Co., Springfield, Il. 
Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 
Struthers-Dunn, Inc., 
delphia 7, Pa. 
Telechron, Inc., 260 Union St., 


Mass 
Ward Leonard Elec. 
a 
Electric 


Vernon, N. 

Westinghouse 
Pittsburgh 30, 

Electric Co., 


868, 
Tl. 


1316 8. Second, Mil- 


Mfg. Co., 60 State, 


150 N. 13th, Phila 


Ashland, 


Co., 34 South, Mt. 


Corp., P. O. Box 
Pa. 
152 WW. 


Zenith Walton 


Chicago, 
TIME SWITCHES. Switches. 


See 


TOOLS, PORTABLE 


Keller Tool Co., Grand 
(Pneumatic. ) 

Loyd Scruggs 1022 N. 
Louis 1, Mo. 

Stanley Elec. Tools, 502 
Britain, Conn. 


Haven, Mich. 


Co., Sixth, St 


Myrtle, New 


TRACING CLOTH and PAPER 
Arkwright Finishing Co., Providence, 
R 

Hoboken, N. J. 


3650 N. Avondale 
Ii. 


As ie 
Keuffel & Esser Co., 
Post Co., Frederick, 
Ave., Chicago 18, 
TRANSFER SWITCHES. See Switches 
TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent 
Auxiliaries. 


TRANSFORMERS, 
CURRENT 


Acme Electric 
N ; 


Lamp 


INSTRUMENT 


Corp., 354 Water, Cuba 

Allis-Chalmers Mfg. 
Milwaukee 1, Wis. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Federal Telephone and Radio Corp., Dept 
E-216, 100 Kingsland Rd., Clifton 
N, 

Ferranti 


937A S. 70, 


Co., 


Electric, Inc., 30 Kockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section Es6s8-67 
Apparatus Dept., Schenectady 5, N. Y 

Light Electric Corp., 214 Lackawanna 
Ave., Newark 4, N. J. 

Standard Transformer Co., Warren, O 

Union Electric Prods Co., 24 Edison P1., 
Newark 2, N. J. 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp 
Frelinghuysen Ave., Newark 5, N 


TRANSFORMERS, 
R lectric Corp., 


Box 


617 


POWER CIRCUIT 


354 Water, Cuba 


fame 


Allie-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. 
Chicago Transformer 
Corp., 3501 Addison, 


ey Electric Co., 93 


Essex Wire 
18, Tl 
Winsted, 


Div., 
Chicago 
Main, 

1006 First, Kent 


2979 Frank 


Davis "e Co., Dean W., 
land, Ind. 
Dongan Electric Mfg. 
lin, Detroit 7, Mich. 
Electricoil Transformer Co., 
Canal, New York 13, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 26, N. Y. 
General Electric Co Section E668-67. 
Apnaratus Dent... Schenectady 5, N. Y 
Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, Ill. 
Light Electric Corp., 
Ave.. Newark 4, N. J 
Hevi Duty Elec. Co., Milwaukee, Wis. 
Kenyon Transformer ‘Co., Inc., 840 Barry 
New York 59, N. Y. 
Nothelfer Winding Laboratories, 11 
marle Ave., Trenton 38, N. J. 
Radio Corpor ‘ation of America, Commer 
cial Engineering, Section 41-DR, Har 
rison, N. 
Union Electric’ 
Newark 2 : 
Vickers Electric Div., Vickers, 
Locust, St. Louis 3, Mo. 
Wagner. Electric Corp., 6454 
Ave., St. Louis 14. Mo. 
West Coast Elec. Mfg. Co., 
Main, Los Angeles 3, Cal. 
Westinghouse Electric Corp., P. O. 
868, Pittsburgh 30, Pa 
Wheeler Insulated Wire 
Aurora, Waterbury 91, 


Co., 
417-21 


214 Lackawanna 


Albe 


Prods. Co., 24 Edison Pl 
an 


Inc., 1815 
Plymouth 
10006 8S 
Box 


Co., 
Conn. 


1204 E 


TRANSFORMERS, RADIO CIRCUIT 

Acue Electric Corp., 354 Water, Cuba, 
Wire 
Til. 
Winsted, 


Div., Essex 
Chicago 18, 
Main, 


Chicago Transformer 
Corp.. 3501 Addison 
Dano Electric Co., 93 
Conn, 
Davis & Co., 
land, Ind. 
Electricoil Transformer Co., 
New York 13, N. Y. 
Federal Telephone and Radio Corp., 
E-216, 100 Kingsland Rd., 
Electric, 


N. J. 
30 Rockefeller 
York 20. N. Y. 


Ferranti 
New 

Gramer ~ a 34 N. Pulaski Road, 
cago 39, : 


Dean W., 1006 First, 


417 


Kent- 
Canal, 


Dept 
Clifton, 


Plaza 


Chi 


Milwaukee, Wis. 
214 Lackawanns 
J. 


11 Albe- 


Altec -Lan- 
Las 


Hevi Duty Elec. Co., 
Light Electric Corp., 
Ave., Newark 4, N. 
Nothelfer Winding Laboratories, 
marle Ave.. Trenton 3. N., J. 
Peerless Electrical Prod Div., 
sing Corp., 6920 McKinley Ave., 

Angeles 1, Cal. 
Radio Corporation of America, Commer- 
cial Engineering Section 41-CR, Har- 


rison, N. 
24 Edison Pl, 
1204 §. 


Union Electric Prods Co., 
Newark 2, N. J. 

Wheeler Insulated Wire 
Aurora, Waterbury 91, 


VARIABLE 


Co., 
Conn. 


TRANSFORMERS, 
VOLTAGE 


Acme Electric Corp., 354 Water, 
a ee 


Co., Milwaukee, 


Cuba, 


Wis, 


Duty Elec. 
Ave., 


Sorensen & Co., 375 Fairfield 
Stamford, Conn. 

Superior Electric Co., 8049 
Bristol, Conn. 

Union Electric Prods Co., 24 Edison Pl, 
Newark 2, N. J. 


TUBES, CATHODE RAY 


General Electric Co., Electronic 8 
Thompson Rd., Syracuse, N. 
Radio Corporation of America, Commer 
cial Engineering Section, 41-DR, Har- 

rison, N. J. 


Hevi 


Meadow St, 


Dept., 


(industrial) 


and Radio 
100 Kingsland 


TUBES, ELECTRON 


Federal Telephone 
Dept. F-416, 
Clifton, N. J. 
General Electric 
Thompson Rd., 
Radio Corporation of 
mercial ens 


Harrison, N. J. 
Raytheon Mfg. Co., Waltham 54, 
Electric Corp., P. O. 


Westinghouse 
868, Pittsburgh 30, Pa. 


Corp., 
Ra., 


Dept., 


Con- 
41-DR, 


Mass, 
Box 


Co., Electronics 
Syracuse, WN. Y. 
America, 
Section 


METALLIZED GLASS. See 
Technical. 


TUBES, 
Glass, 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze and Copper, 


TUBING, FIBRE. See Fibre. 
TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL AL- 
LOY 

Waterbury 88, Conn, 

Metals and Controls 

Attleboro, Mass. 
Inc., 67 Wall, 


230 Park, 


American Brass Co., 
General Plate Div., 
Corp., 404 Forest, 
International Nickel Co., 
New York 5, N. Y. 
Revere Copper & Brass, 
New York 17, N. Y. 


Inc., 


TUBING, PAPER 
Paramount Paper Tube Corp., 
ette, Ft. Wayne 2, Ind. 
Precision Paper Tube Co., 
Charleston, Chicago 47, 


612 Lafay- 
2035 W. 


SILVER. See Silver and 


Alloys. 


TUBING, 
Silver 


TUBING, STEEL. See Steel, Commer- 


cial Grades and Forms. 


and SLEEVING, BRAIDED 
Textile or Glass-Fibre. 
lacquer, varnish or syf- 


TUBING 
FABRIC. 
treated with 
thetic resin. 


Bentley, Harris 
Conshohocken, Pa 
Brand & Co., William, 
New York 10, N. Y¥ 
General Electric Co., Plastics Div., 
Chemical Dept. (BC-11), 1 Pilastics 
Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IL 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. 
National Varnished Products a 207 
Randolph Ave., Woodbridge, N. J. 
Owens Corning Fiberglas Corp., Dept. 
866, Toledo 1, O. J 
Varflex Corp., 309 Jay, Rome, N._Y, 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Mfg. Co., Dept. M-33. 


276 Fourth Ave., 


TUBING and SLEEVING, Extruded 


Plastic. 


Brand & Co., William, 
New York 10, N. Y. 

General Electric 
Chemical Dept. (BC-11), 1 Plastics 
Ave., Pittsfield, Mass. 3 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, 
Irvington Viarnish & Insulator Co, Irv- 
ington 11, N. J. 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 

Varnished Products Corp., 207 

Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

New Jersey Wood Finishing Co., Ele- 
sete Insulation Dept., Woodbridge, 


276 Fourth Ave., 


Co., Plastics Div., 


e 


J. 
Phaio Plastics Corp., 25 
ter 8, Mass. 


Foster, Worces- 


ELECTRICAL MANUFACTURING 





5 ee 


eer an ae. Ss. 


p] 


C= 








@ IT’S COOL RUNNING 


@ IT’S ECONOMICAL 
TO OPERATE 


Furthermore, you have the 
added assurance of dependa- 
bility because of the nation- 
wide acceptance by machinery 
manufacturers in all industries 
who have used VALLEY 
MOTORS for many years. 


Why Not Check Into VALLEY Features 


VALLEY 


Selecting a power unit for 
especially designed machinery 
or for standard equipment is 
not a difficult task when you 
consider that VALLEY MOTORS 
are built to meet any design 
demand. 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO, 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


K WW 
| | KRUEGER & HUDEPOHL 


WALSH BUILDING CINCINNATI 2, OHIO 











PROFIT FROM SPEEDCRAFT 
EXPERIENCE 


For over 21 Years SPEED- 
CRAFT WIRE STRIPPERS 
have been pioneering new 
improvements and new 
techniques in Wire Strip- 
ping operations. If you 
ave a wire strippin 

problem or want to chec 

up on latest wire strip- 
ping methods it will pay 
you to consult us. 
CPEEDCRAFT. IS SUPERI- 
OR BY EVERY COMPAR- 


S@ ISON. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 
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ELECTRIC CORPORATION | 


POREELAIN CO. 


headquarters for 
LOW VOLTAGE 


CERAMIC SPECIALTIES 


Over 50 years in the business has 
earned us the right to be called “head- 
quarters” for ceramic manufacturing. 
Many of the formulas, methods and. ma- 
chines used in the making of Star Cera- 
mics were developed by Star experts and 
engineers. Star employees have learned 
how to make quality products through 
many years of unusually varied experience. 





In addition to meeting all kinds of 
specific requirements, STAR has the fol- 
lowing kinds of standard insulations to 
offer: 


4. VITROLAIN 
Strong, dense, non-porous, 
moisture proof. High dielec- 
tric strength, 


1. THERMOLAIN 
A heat-resistant refractory 
insulation. Porous, With- 
stands thermal shock. 


2. LAVOLAIN other 
A dense semi-steatite of INSULATION : 
high mechanical and dielec- Can be molded into diffi- 
cult shapes. Strong, dense, 
heat-resistant, 


3. COMMERCIAL 6. NU BLAC 
WHITE Will not soil in assembly 


or use, Excellent for wiring 
devices or novelties. 


tric strength, 


Most economical for use in 
most applications. 


7. HUMIDOLAIN 
A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 


Write Us YOUR Requirements 
1899 — 1949 


men eS CO. 
TRENTON 9, N. J 








KLEINS 


HELP YOU KEEP PACE 
WITH 
PRODUCTION SCHEDULES 


SINCE 
1857 


On production lines a few minutes 
saved on an operation quickly 
mount up into valuable cost-reduc- 
tion dollars. 

By equipping your workers with 
the correct Klein Pliers for the job 
they are doing, you will find that 
work is done more easily, more 
quickly. 

Klein Pliers will reach into con- 
fined spaces—close-fitting jaws 
hold work securely—the sharp 
knivescutcleanly—skin wire easily. 

If you are not already using 
Klein Pliers on your production 
lines, order a few pairs from your 
supplier for tests. 


Ask Your Supplier KLEIN TOOLS 


fa 


ee eh 


Mathias ds | aT its 


The Klein Pocket Tool Guide, showing the Klein 
line and containing useful information, will be 
mailed on request. 





Varfiex Corp., 


TUNGSTEN 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, 

Mallory & Co., Inc., P. a. 
6, Ind. 


309 Jay, Rome, N. Y. 


Indianapolis 


UNDERCUTTERS, 
Undercutters. 


MICA. See Mica 


VACUUM TUBES. See Tubes, 
Ray, Tubes, Electron. 


Cathode 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch oa 393 Lakeside 
Ave., Orange, N. J. 

Barber-Colman Co., Rockford, Til. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

om ; Co., 425 Market, 


Palmyra, 

Denison Engineering Co., 1160 Dublin 
Rd., Columbus 16, O. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., 
Apparatus Dept., 

Magnatrol Valve Corp., 
Hawthorne, N. J. 

Mercoid Corp., 4227 W. 
Chicago 41, Ill. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Waterman Engineering Co., 721 Custer 
Ave., Evanston, Ill. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Section E668-67, 
Schenectady 5. N. Y. 
67 Fifth Ave., 


Belmont Ave., 


VARNISHED FABRICS. 
Insulating. 


See Fabrics, 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

— Corp., Unit of Union Carbide 

& Carbon Corp., Dept. 15, 30 E. 42nd, 

New York 17, N. Y. 

George C, Borthig Co., Inc., State High- 
way 3, East Rutherford, N. J. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Celanese Corp., ad Madison Ave., New 
York 16, N. 

Dow Corning on. Midland, Mich. 

du Pont de Nemours & Co., Inc., E. L., 
Finishes Dept., Wilmington, Del. 

Durez Plastics & Chemicals, Inc., 134 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Section RIMA 678, 
Resin and Insulation Materials Div., 
Chemical Dept., Schenectady 5. N. Y 

George Co., P. D.. St. Louis, Mo. 

Insulation Manufacturers Corp.. 565 W. 
Washington Blivd., Chicago 6, Til. 

Irvington Varnish and Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div., 
Dept. EMP-16, Springfield 2, Mass. 
National Varnished Prods., 207 Randolph 

Ave., Woodbridge, N. J. 
Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, 
nishes, 


INSULATING. See Var- 
Compounds and Resins. 


V-BELTS. 


VOLTAGE REGULATORS. 
lators, Voltage. 
able Voltage. 


VOLTMETERS. See Instruments. 


VULCANIZERS, CABLE 


Mines Equipment Co,, 4223 Clayton Ave., 
St. Louis 10, Mo. 


WASHERS, BEARING. 
and Bushings. 


WASHERS, INSULATING 
See Specific Material, 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 30, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, III. 

Dow Corning Corp., Midland, Mich. 

General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady ‘ ‘ Y. 

Mica Insulator Co., Schenectady 1 , A 

Mitchell- Rand eee Co., bi 51 
Murray, New York 7, , 4 

— Inc., 130 “20th, Brooklyn 


See Drives, V-Belt. 


See Regu- 
Transformers. Vari- 


See Bearings 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, III. 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation o., Inc., 51 

Murray, New York 7, . 
National Vulcanized Fibre Co., Wilming- 
ten 99. Del. 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis 


937A 8. 70, 


Machine & Welder Co., Dem 
ee" eon & Overland Aves., War 


Electric Co., Section ere 


ren, ° 
Genera Schenectady 5, N, Y, 


Apparatus Dept., 

oe vl Electric Corp. 
Westinghouse ce 

2025. Buffalo Ss, @ ‘Piexare) 


WHEELS, FAN AND BLOWER 
Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, . 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn 
‘American Steel & Wire Co., Cleveland 


13, O. 

Anaconda Wire . om Comoeays iy 
Broadway, New York 4, N 

Bridgeport Brass Co., a Se 2 
Conn. 

Bristol. Brass Corp., Bristol, Conn. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. 

Auto-Lite Co., Port Hur, 


ch. 

General Electric Co., Section ~—- 

“Apparatus Dept., Schenectady 5 . N. y 

Hudson Wire Co., Winsted Div., Winsted, 

Conn 

Woebline’s Sons Co., John A., Trento 
N 


Rome Cable Corp., Dept. E. M., Rome, 
_ = 


Electric 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric 

Thermoplastic (T) 
Coaxial Cable (X) 

American Steel & Wire Co., Cleveland 
13, 0. (ABCT) 

Anaconda Wire & Cable Company, % 
Broadway, New York 4, N. Y. 
(ABCTX) 7 

Belden Mfg. Co., 4633 W. Van Bure, 
Chicago 44, Ill, (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave, 
New York 10, N. Y. (T) 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. BT) 

Electric Auto-Lite Co., Port Huron, Mich 
(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 

Federal Telephone + Corp, 900 
> c Ave as ewa N. 

aa Section W11-1123, 

Bridge 


General Electric Co., 
Construction Materials nes 
Pothat’ Electric “Prod. Corp 

Nationa ectric TO! 

Chamber of Commerce Bldg., "Pitteoaes 
19, . (Ay, — 

Okonite Co arsaic, 

Phalo eagee Corp.. 25 S Poster, Worees- 
ter ass. ( 

Radix Wire Co., 2800 E. 55th, Cleveland, 


0. (A) 
Rockbestos Products Cup... Nicoll, 
Co., John A., Trenton 2, 


New Haven 4, Conn 
Dept. EM, Rome, 
N. 


Sprague Electric Co., North Adams, Mas. 
United States Rubber Co., 1230 Avenue 

of the Americas, New York 20, N. ¥. 
Wheeler Insulated Wire Co., i204 EB 


ae s Sons 
Rome Cable Corp., 
(BT) 


Aurora, Waterbury, Conn, 

WIRE FORMS 

Accurate Spring Bie. Co., 3817 W. Lake, 
Chicago . 

Ace Spring Mfg. Co., 77 W. Houston, 
New York 12, N. z= 

Barnes Co., Wallace, i. Associated 
Spring Corp.) risto 

Barnes-Gibson- fe ‘6400 Muler Ave., 
Detroit 11, c 

Blake & Johnson Co., 1495 Thomaste 
Ave., Waterville 48, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, O. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave, 
Chicago 11, Ill. 

Hubbard Spring Co., M. D., 575 Central 
Ave., Pontiac 12, Mich. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Raymond Mig. > (Div, Associated 
Spring), orry, 

U. 8. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, O 

WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, % 
Broadway, New York 4, N. Y. 

Belden a Ce 4633 W. Van Buren, 
Chicago 

Chase Brass & Copper Co., Inc., Water 
bury 91 onn. 

Electric Auto-Lite €o., Port Huron, Mich. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Section nn-e 


Apparatus Dept., Schenectady 5, t N. 
Hudson Wire Co., ‘Winsted Div., Winsted, 


Conn. 
Rockbestos Products Corp., 851 Nicoll, 
New Haven 4, Conn 
Roebling’s Sons Co., John A., Trenton % 
N. J. 
7 ye Corp., Dept. EM, Rom 
1204 B 


Wheeler Insulated Wire Co., 
Aurora, Waterbury, Conn. 


WIRE, MAGNETIC RECORDING 
Bee Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nice 
Alloys 
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Get Six Times Longer Sewice Life With 


NA we 
= x 
aIMCORS 


WOVEN GLASS TAPES 






MADE OF 


i BERGLAS 


GLASS 


ins A service life six times longer than that of organic tapes... 
and at 67% less over-all cost —that’s what you can expect with 
IMCOR Woven Glass Tapes! 


Why? Because IMCOR Glass Tapes are unaffected by heat, 
moisture, most acids, or dirt. What’s more, they actually help less 
rugged parts of your electrical equipment last longer. They do 

SUITED TO YOUR NEEDS this by preventing heat deterioration before it even starts . . . by 
eianeiiic exigdemente con: be carrying heat away from “hot spots”’ in a hurry so that key parts 


met easily by one of the many types and aren’t damaged. 

sizes of IMCOR Glass Tapes. An IMC representative will gladly help you choose the right 
IMCOR Glass Tape for your particular application. Write or 
phone the nearest IMC office, today. 


INSULATION 


Phone TOwnsend 8-2507 Phone Michigan 1391 


MANUFACTURERS CORPORATION MILWAUKEE 2 
312 E. Wisconsin Ave. 
Phone DAly 8-5359 


CLEVELAND 14 *MINNEAPOLIS 3 PEORIA 





H. A. Holden, Inc. W. C. Johnson d 
1208 Harmon Place 101 Heinz Court A 
Phone Geneva 5353 Phone 2-7786 é 





ee ee 





ELECTRICAL MANUFACTURING 


